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SLUICE VALVES are required 
for controlling the flow 
in most piped water systems 


and most requirements can be met 
from the GLENFIELD RANGE. 


There is no better selection 

and from it can be supplied 
virtually every need 

for hand or power operated units 
either from standard designs 

or specially to order. 





SLUICE VALVES forWATER 
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GUT COOLING COSTS. .. 


by calmly and coolly approaching VISCO with all your water cooling problems. We will 
help you to cool from 100,000 gallons hourly and downwards. Our brochure ‘VISCO 
WATER COOLING’ may help you in the first instance, but it will pay you to consult 
THE VISCO ENGINEERING CO. LTD. STAFFORD ROAD, CROYDON. 
Telephone CROYDON 4181. 








VISCO 

















tility ! 


the multi-purpose motor 
for sequence switching, 
chart recorders, 
process controllers, 
instrumentation, 
auto-lubrication, etc. 


* SELF STARTING 
* VEARS OF RELIABLE SERVICE 


* WIDE VARIETY OF 
OUTPUT SPEEDS 


ntered bronze rotor bearings ensure long life. Power consumed 

CONS TAN T S PEED watts. Write or telephone now for full details of this compact, 
t y enclosed LIGHT DUTY Motor Unit. Smiths also manufacture 

1 range of Control! Clocks and Time Switches for industrial equip- 


tand sti ances 


a ’ ( ) 
SMITHS cLocKk & watTtcnH DIiVISton ~ontracts Orar y eot Port 4 Street Londor W.f. Telephone: LAN 
Ove to > tr c rio se ton 0 WwW 4 g g 


eacs enquit 
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Compressing Plant 


When calling for tenders 





























consider this experience. 
These are some of the 
achievements of the A.E.I. companies. 


Got be 8,79 2A ALES, 5 ERLE! EE LES RO PRR Bi BN TES: Ai 
: 
4 
; 
Bg clap 
its! 2 
1 el FIRST to install a centrifugal gas a 
| booster in this country. ] 
\ " a 
FIRST centrifugal compressors for 
pneumatic stowing. 
FIRST centrifugal compressors in 
this country for use in the atomic ; 
energy field. 
FIRST to design and build large 
compressors for Freon refrigeration, 
FIRST high-frequency geothermal 
gas exhausters. ‘ 
£ 
FIRST jet propulsion engines in the 1 
world (these incorporated centri- 
fugal compressors). Makers also of 
largest centrifugal compressors for 
a gas turbine. 
3 





For information on any compressing 
plant problems telephone 


COMPRESSORS, BLOWERS, RUGBY 2121 ext. 363 
BOOSTERS, EXHAUSTERS, 


SUPERCHARGERS. Publication G12131 will be sent on request 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 
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1 welder at work on the upper 





portion of an 18,000-gallon oil-tank 





for impulse-testing of insulation. 


3 


Reyrolle welding-sets 


300/200-ampere AC/DC 
single-operator 

type-B welding 
senerator set- with 


coneentrie dual control. 


Reyrolie 


A. REYROLLE & COMPANY LIMITED + HEBBURN * COUNTY DURHAM * ENGLAND 
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- “an RISONAE cI 
ROBERTSON ¢ I FERGUSON LTD 


for General 


Fabrication in 
Mild Steels, 


Stainless Steels, 
Aluminium Alloys. 


consult us at 


29 MURIESTON CRESCENT, 
EDINBURGH, 11 Phone : 68501/2/3 









A Large Fabricated Mild Steel Stator Frame, with 132” thick 
endplates and 3” square core bars, constructed with a 
maximum of 4” allowance on machined faces. Normal 
building allowances + 4”. Total weight 64 tons 














_ Sutton(7-Roll S$ traightonors 





BRITISH PATENT 665,557 


FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


Hi To 24 TuBEs 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 






NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


C FARMER NORTON 


ADELPHI! IRONWORKS, SALFORD 3, MANCHESTER 


SiR JAMES FARMER NORTON & CO. LTD. Telephone : Blackfriars 361 3-4-5, 3692-3 Telegrams ‘‘Agricola’’ Manchester 


i CONTINUOUS STRAIGHTENING OF TUBES 
Exclusive AND PIPES, WITH OR WITHOUT UPSET ENDS 
Features OPERATES WITHOUT GUIDES 





CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT PER MINUTE. 


TU, 
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SIR FREDERIC HOOPER 
Managing Director of SCHWEPPES LTD writes: 


‘We have contracts with NALFLE.S covering five of our factories, and 
propose to extend their activities to the others. 

Ve have found them very useful and efficient, particularly when 
a factory becomes fully loaded from the power point of view. Then 


N.L.F.E.S recommendations for worthwhile savings make it possible 





for us to increase production without installing more boiler plant.” 








CALL IN N-I-F-E-S-INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


kor address of nearest Area Engineer write to: 


Ni. I: F B - Ss National Industrial Fuel Efficiency Service 


Head Office. TI GROSVENOR STREET LONDON Wi Z Telephone: Hyde Park 9706 
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W.S.E. 22 


The short answer is: Consult the 


WALLSEND SLIPWAY 
AND ENGINEERING 
COMPANY LIMITED— 


specialists of long experience in manufacturing and 
installing every type of Liquid Fuel Burner. 


ee ENGINEER 





Wallsend Liquid Fuel Burners are serving Industry in a 
diversity of ways. They are also installed in many famous 
buildings—grand hotels, concert halls, public buildings of 
all kinds and, as is well-known, Wallsend Fuel Burners 
are smoothly functioning in many of the famous ship: 


that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. 


| 
Ay d 


For the detailed answer, write to :— 


WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 
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An Important 


Amenity 


Friction between employees, and confusion at 
going-home time may be avoided by providing 
separate receptacles for clothes and personal 
belongings. Such provision is also important 
in the interest of hygiene. ‘ Harco’ Clothes 


in sheet metal or wirework, in nests of up to 
five in one unit, with short or full length 
compartments as required. Steel lockers are 
fitted with six-lever locks which can differ up 
to 1600; wirework lockers have rings for 


Lockers provide the answer. They are made padlocks. Height of both types is 72 ins. 


sReeuatatereeaay 


WIREWORK LOCKERS 


Standard sizes: 
72 in. high x 12in. wide x 12 in. deep 
72in. high x 10 in. wide x 18in. deep 


Please send for List No. E 1009 





Wirework or Sheet Metal 


in single units or nests of 2-5 as required 


STEEL LOCKERS 


Overall sizes : 

72 in. high x 12 in. wide x 12 in. deep 
72 in. high x 15in. wide x 15in. deep 
72 in. high x 18in. wide x 18in. deep 


1, 2 or 4 compartments per locker 


Please send for List No. E 960 





“Hareo”’ Clothes Loekers 


ARE HYGIENIC, DURABLE AND EASY TO INSTALL 











G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. GREenwich 3232 (22 lines) 





HW SE/2 





10 THE ENGINEER Feb. 6, 1959 











rigid -accurate’ \(¢ bron: 








| 

| 

| 

| 

| 
—— 


Miany vears’ experience in powder metallurgy has resulted 
in the development by BOUND BROOK of a porous material 
for the filtering of liquids and gases. It is produced from 
spherical metal powders of closely controlled particle size 

* to give a rigid porous bronze structure of uniform pore 
dimensions. This metallic structure has excellent resistance 


to impact, is suitable for high pressure filtration in both 





directions of flow, and enjoys an almost indefinite life. 
The material is easily cleaned either by washing or by 
reversing the flow. Designed for such applications as 
filter elements, flow control devices, flame traps etc., 
BOUND BROOK bronze filters are available in six grades 
to suit required conditions, and in the form of discs, plates, 


This photomicrograph shows cones, hollow cylinders etc. Special shapes can be made 


a section of a Bound Brook 
filter. Note the porous 
structure formed by the use 
of spherical metal powder 


to suit customers’ requirements. For further information 


send for leaflet ‘‘ BOUND BROOK Bronze Filters’’. 





s Bound Brook Bearings Limited 


. 
A MEMBER OF THE 1h OR GAD Oe 
et es ae ae 
BIRFIELD GROUP $433 Trent Valley Trading Estate, Lichfield, Staffordshire pte 
Telephone: Lichfield 2027-8 ° Telegrams: Boundless, Lichfield 











These Rotary Lime Kilns installed by 
Matthew Hall are 250 feet long and each 
has a maximum diameter of 13 feet 6 inches. 
They were made by Vickers Armstrongs 
and are in service at LC.I.’s (Lime 
Division) Tunstead Quarry, Buxton and 
produce lime of high chemical purity. 


MATTHEW HALL 


GROUP OF COMPANIES 


OIL REFINERY, CHEMICAL 
& INDUSTRIAL ENGINEERS 





MATTHEW HALL HOUSE, 
Manchester Glasgow Bristol 


Cape Town ' Welkom 


Bulawayo 


DORSET SQUARE, LONDON, 


Belfast Johannesburg Germiston 
Salisbury (Cencral Africa) Ndola 
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The DOWPACLIQUID SPRING 
gives 3,900 Ibs. at a de- 
flection of 1”. 


ONE DOWPAC replaces EIGHT 


conventional springs. 


Overall dimensions 4j’x1}" dia. provides concentrated power 

and occupies but a fraction of the space taken up by con- 

ventional springs. The power of the DOWPAC Is the answer to 

all stripping or spring problems. 

DELIVERY :—EX STOCK. Other sizes in course of production. 
(Patent applied for.) 


For further details, write or telephone :—SOLE DISTRIBUTORS» 


Apxeacaas REDMAN TOOLS & PRODUCTS LTD. 


PRODUCT BOX No. ENG. 40, GREGORY’S BANK, WORCESTER, ENGLAND 
2 Telephone : Worcester 6397 (3 lines). Telegrams : Redtools, Worcester. 





Storage 
and transport 
of liquids . ./ 


ho as 


“CAMBRIAN WAGON & ENGINEERING COMPANY 





@ Storage tanks of all capacities 
@ Rail and Road Tankers 


CAMBRIAN are especially equipped to supply 
the increasing needs of industry for the 
storage and transport of all types of liquids. 


MAINDY - CARDIFF 
Telephone: Cardiff 29611 (6 lines) Telegrams: Wagons, Cardiff 
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Research continues daily in metallurgy, steam, electrical 





generation, electronics, nucleonics, nuclear power and every 
field in the manufacture of power station plant. These are the 
: ’ | tasks for scientific teams in the laboratories and research 
departments. At Heaton Works no effort is spared in the 
rorolab cialei=i¢ Mai -y- eens Mselameia-t-hi-lam ele). 7 -1am-lale mm -rolelalelaah ae Tale Mal-14-) 
4 is seen the Research and Design Building. A new nuclear 
research centre will shortly be completed which will 


provide even greater resources 


. TURBO-GENERATORS - POWER TRANSFORMERS - CONDENSING PLANT 


e ele arch ... GREATER POWER 


PARSONS 





C. A. PARSONS & CO. LTD. 


HEATON WORKS - NEWCASTLE UPON TYNE 6 
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Plenum heating plantin University 


profit by experience ... 


SPACE HEATING 

IN EVERY FORM 

DOMESTIC & INDUSTRIAL 
HOT AND COLD WATER 
SYSTEMS 

AIR CONDITIONING 

AND VENTILATION 

DUST AND FUME REMOVAL 
STEAM PLANT AND 
PIPELINE INSTALLATION 


STEELS ENGINEERING INSTALLATIONS 


Whatever the problem—S.E.1. 
are best qualified to design, 
engineer and install the 
perfect system evolved to 
meet each specific need. The 
cumulative experience of 

80 years’ research and 
practice is immediately 
available. 

Specialists in the latest 
methods of invisible Heating 
and the new Radiant system 
for use with acoustic and 
suspended ceilings. 
Advanced techniques in the 





suppression of air pollution 


Hot water service shower ranges. 





at source offer a vital service 
to industry. 





Embedded floor heating panels 


STEELS ENGINEERING INSTALLATIONS LIMITED 


Head Office: Crown Works, Sunderiand 


LONDON: 143 Sloane St., S.W.1. BIRMINGHAM: 172 St. Paul's Rd., 
Balsali Heath, 12. NEWCASTLE-ON-TYNE: 13 Brunswick Place, 1. 


Scottish Associates SEi (Scotland) Ltd., 
GLASGOW: 529 Sauchiehall St., C.3. 





216 
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a @6OL.E.F. expect every searchlight 
to do its duty! 


¢ ) 
oes ome tee O88 aguonnsnnnsenenes 


PASSENGER VESSELS 


Reliability of the searchlight is particularly vital on passenger 

carrying vessels. That is why so many companies specify and ensure 

that L.E.F. searchlights are fitted. 

The motor ferry “ Artevelde,’’ one of the latest vessels of the Belgian 

Railways & Marine, carries a powerful L.E.F. searchlight which has a 

24” diameter mirror and combined automatic and hand feed are lamp (sec 

illustration). The ** Artevelde ” is on the Dover-Ostend line. 

Whatever the vessel, large or small, there is an L.E.F. searchlight right for the job—send now for catalogue 


of standard types 


-~ LONDON ELECTRIC FIRM LIMITED, South Croydon, Surrey 
L . F Telephone : Uplands 4871 Telegrams : Electric, Phone, Croydon 


TIBIN3 








| minirack 
INSTRUMENT TYPE M977 





SPECIFICATION 


CATHODE-RAY TUBE 20th Century’ D6B 
6-inch diameter, flat-faced and having two The Wy °C > > ’ 
song nen The new ‘Southern Instruments 
Sensitivity at 2Kv. E.H ipply ’=24 atES 

volts/cm. (61 volts/inch .=25 t 1 M977 
volts/inch 

Y AMPLIFIERS. Input Impedance: 2°; Double-Beam Oscilloscope of advanced 
megohms shunted by 15 pl 1 

R.C, coupling ume constant: 0°22 
Input Attenuator 10:1 fr 


is a completely self-contained 


design at a highly competitive price. 
pensatec Amplification 26 ) » i 

inuously ariable Signa libratior 7 ° - y 

ae Gaited at toca eens haat With its facilites for direct com- 
Accurac +5 re Respons ? 

D.C. to 100 Keps 10°., down tc parison of wave forms, it 1s invaluable 
Keps 30 down. Output n . 

at a mean level of 150 volts 
Linearity of output: +2 

X AMPLIFIERS Input Impedance meg- 

ohm shunted by 50 pF approx. Ampli t mena in engineering and industry. 


} 


for the visual display of many pheno- 


li to 210 continuously variable 


Response: D.C. to 150 Keps 10°. dov ‘D.C 
to 300 Keps 30°, down. Output Swing It is an ideal tool to form a nucleus 
olts at a mean level of 150 volts above I 
Linearity OF output: 2 for a wide range of auxiliary equipment, 
TIME-BASE Calibration Accuracy +2 : 

100 illisec l econds +1 

ay eatin aie Pisin such as pre-amplifiers, transducers, and 

going sweep +10 v 1 
nternal sync. amplitude; m linimur recording cameras. 
xternal sync. amplitude; ! 
The sy1 amplifier is self-limiting 
100-250 volts 50-60 c.p.s 


SOUTHERN INSTRUMENTS 


OF SOUTHERN INSTRUMENTS MITED CAMBERLEY EY TELEPHONE: CAMBERLEY 3401 


2U 
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- - or 


CHOOSE A FLEXELLO CASTOR 

















The Hall Mark 
tells a story... 


For 650 years these irks have provided a 
unique guarantee of maker, ce « gin and date. Shown 
below are those which would app n an article made 
by Zedd and Co. Ltd., from Brita . Silver (indicated 
by the ~~ of Britannia) made in Birmingham (the 
Anchor) in 1950 (the letter ‘A’ drawn a particular way). 











Flexello 


CONSTANT QUALITY 


CASTORS 


hoose your castors from the largest 
e in Europe. Flexello will meet your specia 


} requirements individually, while 

fabricating division designs and ma 

‘special’ castors for extra heavy and 

| diff if 

| mall part of 

} Mer 

| S 4 

e 

: A) “ 


ee ge 
W 1S J leaflet to Dept. TE ¢ 
FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel: SLOUGH 24121 





/ 
/ 


/ Mit production 
snags for six! 






--. use top quality 





This mark is also an accepted world standard 
of quality in engineering ; foremost in design 
and efficiency. From the wide range of 
Alldays and Onions products we show you ; 
here the P.B. HAMMER. Greater productivity is a national necessity. 


Prestons Ltd.—the largest suppliers of Stop- 
| LD 4 : Watches to British Industry—can help by supplying 
GREAT WESTERN Pal ~. 
ee PRES i ONS LTD. PRECISION-TESTED 
BIRMINGHAM, 11. 
? INDUSTRY'S LARGEST STOP-WATCH SUPPLIERS Ti M E R s 





giving long and accurate service. 


NOTE; None of our Watches is sees er stock. ALL 
b d - teed and “‘ factory-fresh” 
are brand new, guaran 16h Aneut Gun 


PRESTEX 








— 


‘* work-study "’ specialists with Swiss Timers—the 
Phone: ViCtoria 2251-4 
Send for our catalogues and price. 


finest quality jewelled lever Stop-Watches available, 
BOLTON * LANCS : TEL.: 876/7 ad gg: ipo ma 











London Office: 2 Queen Anne’s Gate, Westminster, S.W.1. 'Phene: WHicehall 1923/4/5 
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of TWW experience 


TWW FAMILY TREE — PLANTED 1878 AND STILL GROWING 


Other Ward « ties inclu CEMENT 
IRON & STEEI INDUSTRIAL DISMANTLING THOS. W. WARD LTD 
GRANITE & FREESTON!} ROADSTONE & ROAD MATERIALS ® a 
WIRE & WIRE PRODUCTS FOUNDRY PLANT & SUPPLIES 

rt p ; \ , 
NUTS & BOLTS FOOD PREPARING MACHINERY ALBION WORKS * SHEFFIELD 
INSULATING MATERIALS TRACTORS & EARTH MOVING PLANT 
PACKINGS & JOINTINGS EXCAVATORS & CRANES 
STRUCTURAL STEFLWORK WAGONS & WAGON FITTINGS 
\ te NDLING Ol ah N : 
fECHANICAL HANDLING EQUIPMENT London Office * Brettenham House * Lancaster 
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PRESSURE VESSELS : TANKS 
DUCTWORK ‘ CHIMNEYS ‘ CYCLONES 
CENTRIFUGAL FANS ° STEELWORK 


FABRICATED PLATEWORK and SUPPORTS 
DESIGNED, MANUFACTURED & INSTALLED 


SUPERWELDS ccwistam LTD. rrinces 84, darviord 


Tel : DARTFORD 6333 








stress and strain in a surface. 





By J. YARNELL, B.Sc. A.lnst.P. 
Price 12s. 6d. 


(Postage 6d.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. 
wider application. is treated extensively, being introduced by a short exposition of the theory of 


The strain gauge rosette, which is finding ever 


Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 


RESISTANCE STRAIN GAUGES 











TWIFLEX INDUSTRIAL DISC BRAKES 





Photograph of 70 h. p. Brake 
on Rubber Sheet Mil 


for really effective braking power 





THE TWiFLEX DISC BRAKE EMPLOYS 
DUNLOP OPERATING UNITS BASED ON 
THOSE WHICH HAVE REVOLUTIONISED 
AIRGRAFT AND VEHICLE BRAKING. 





For all industrial and Marine Braking 
Problems TWirLe x Disc Brakes Provide: 


*% Consistent Braking under all conditions. 

%* Complete absence of “ Brake Fade.” 

* Increased stopping power. 

*% Automatic adjustment for wear. 

*% Long life, reliability and ease of maintenance 


For further information or for details of the well known 
range of TWIFLEX Flexible Couplings — write to :— 


TWIFLEX COUPLINGS LIMITED 


The Green - Twickenham « Middlesex. 





(One of the Sheepbridge Engineering Group) 


Telephone: POPesgrove 2206/9 * Telegrams: Twiflex * Twickenham. 


BY TEST—THE BEST 


“PALNUTS” 


the really safe 
locking washer 


FITS ON TOP 
OF THE NUT 


SPINS ON— 
STAYS LOCKED 





Send for details to: 
THE PALNUT CO. LTD. 


(Estd. 1919) 
PALNUT WORKS, 
3 ARTHUR STREET, 
HOVE, 3, SUSSEX 
Tel: HOVE 70427 = Grams - PALNUT HOVE 











HAMMERED OR 
HYDRAULIC PRESSED 








FORGINGS 
ier --~nge 


IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 





oK 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 














COMPLETE PLANT 


for 
Waste Recovery 


\ Effluent Treatment 


- 
-— 
—_ 


NORRIS BROS. LTD. 3 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 






























TRADE \Sinedle MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L¢ 
Belper. Derbyshire. 
Telephone: Belper 12 

















THE 


The Steel-Shaw 
Patent Flexible Coupling 


THE SECRET IS IN THE 
DESIGN I is the shape of the 
springs—separate individual keys 
which give the high degree of 
efficiency 
Greater safety as stresses are 
equally divided. Perfect balance 
at all speeds. Rarely requires 
lubrication, as a lubricant is 
packed inside couplings 
Smaller total diameter to trans- 
mit a given torque than other 
couplings of similar type. 
Machined all over. Capacity from 
0125 to 24°80 B.H.P./R.P.M. 


Diameter from 44 to 38 ins. 


There’s a 


answer to YOUR problem 


16, Cooper Street, Hanley, Stoke-on-Trent 
Trent 23333 (5 lines). Telex 36-530. 
London Office and Overseas Sales: Baker Perkins (Exports) Ltd., Westwood House, 
Swatiow Street, Piccadilly, London, W.1!. 
Tel: REGent 830) 
«Member of the Boker Perkins Group 


Steele & Cowlishaw Led., Dept. 
T 4 ph : Se k 
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Not a word from us about other people's products! 
No need, if it comes to that: once you've tried 
GF Malleable Castings, you'll specify them every 
They are clean. They are tough. They 


They are machinable. In fact, they are 


time are 


accurate 
pretty good. Please send us your enquiries 


cal IFA IETES DR BNA, Ss, 


se ary 
A> me 


ie 
‘4 owe cast GF mall “able iron 


o. 
‘Ay 
\ 


“a, 
Ais. » 
SM RRB RAY + ci — 


GF Malleable Iron has a very high yield point 
— 18-22 tons p.s.i.—and a yield ultimate 
strength ratio of 60% to 65%, 


MALLEABLE CASTINGS 


BRITANNIA IRON & STEEL WORKS LIMITED 


A member of the George Fischer Group (Switzerland) 


BEDFORD ENGLAND 
bis 6 


Telephone: Bedford 67261 














——FKor straightening lube 


560 


PER MINUTE @ 


Capacity of machine 
tubes }” 


14” diameter. 


shown: to 











AUN 


MULTI - CROSS ROLL 


TUBE 


MADE 
IN ALL 
SIZES 


On all classes of steel and non- 

ferrous tubes, these Bronx Type 6.CR 

machines (all rolls driven) are unequalled for 

the highest straightening speeds giving perfect 

straightness with perfect surface finish. Illustrated is 

Type 6.CR4— other machines in the series are capable of 

dealing with tubes from " to 12” dia. Illustrated 
literature on request. 


BRONX ENGINEERING CO. LTD., 


STRAIGHTENING 
MACHINE , 








7 





WORCESTERSHIRE. 


LYE, Telephone: LYE 2307 & 2308 
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Power for India’s expanding industry 


IVT kay 





CLARKE. CHAPMAN & CO. LTD. are installing two tri-drum boiler units in the new factory 
extensions of Messrs. Gwalior Rayon Silk Manufacturing (Wvg) Ltd. at Birlagram, Nagda, M.P 
[wo identical units are also being installed in the Birla Jute Manufacturing Company’s 
cement factory at Satna. These installations incorporate chain grate stokers for coal-firing, 
water-cooled front and side furnace walls, suspended arches, superheaters, 
economisers, mechanical draught plant and grit collectors 


Evaporation: 50,000 Ibs. per hour. Steam pressure: 400 Ibs. per sq. in. Steam Temperature 770°F. 


LONDON Dunster House, Mark Lane, E.C.3 


CLARKE, CHAPMAN 
& COMPANY LIMITED 


Victoria Works + Gateshead, 8 
Co. Durham. Tithe 


GLASGOW 116, Hope Street, Glasgow C.2 
MANCHESTER 8, King Street, Manchester 2 


oe 
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THE VERSATILITY 
Battery of Par-A-M:z drill 11 hol Itaneousl a t ca t t panel 
tery of Par atics drilling oles simultaneously in motor car instrument panel OF PAR . A J MATICS 


covers almost any kind 


‘*ARO-BROOMWADE?”’ ” of rotating 
PAR-A-MATICS 


Save Man - hours 


Drilling 
Par-A-Matics are compact, self-feed pneumatic tools designed for multiple drilling, 
burring, tapping, grinding, reaming, nut-running, positioning . . . almost any 
operation requiring rotating tools which can be accommodated in a 4” or #” chuck. “Ne Burring 


QUICKLY ADAPTED TO CHANGING NEEDS 

Par-A-Matics are invaluable for long or short production runs. Gears are inter- 
changeable for speedy conversion to any of seven speeds from 500 to 17,000 r.p.m. 
You can easily mount Par-A-Matics at any angle for automatic or semi-automatic 
operation. You can link any number for simultaneous functioning. One man, 
using a remote control valve, can operate a whole battery of Par-A-Matics. 


Par-A-Matics really wi// SAVE YOU MONEY. Expert technical advisers are avail- 
able for guidance on schematic layouts, based on a wide experience in the application 
of Par-A-Matics. Ask for Publication No. 443 T.F 


““BROOMWADE’’ 
Air Compressors & Pneumatic Tools 


YOUR BEST INVESTMENT 
BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 


Telephone: High Wyeombe 1630 (10 lines) Telegrams : *‘ Broom '’, High Wycombe. (Telex.) 
606 SAS 
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CREEP SPEED pRives by R E EF [) 


a Le. | ‘ a =f Irrespective of load or direction 
U wt = Pe: i the ‘RCH’ Electrocyclic Drive 
provides :— 





Precise and constant creep speed 
Instantaneous speed change 


Heavy duty dynamic braking 





‘RCH’  Electrocyclic Inherent mechanical overload 
Creep Speed Drive on 


30 H.P. Skip Winch ; protection for ‘Dead Stop’ 


300 f.p.m. and 30 f.p.m. 4 positioning. 


E.O.T. Cranes up to 50 tons S.W.L. and 100ft. span Electric Hoists up to 10 tons S.W.L., Jib Cranes, Winches, 
Goliath Cranes, Telphers and Runways 


Full Catalogue sent on request :— , 


Reed Crane and Hoist Company Limited 
Lodge Causeway, Fishponds, BRISTOL. Telephone: 65-3237/8 Bristol. 



















The illustration shows a Horseley-Piggott Pressed Steel 
to the Dearne Valley Water Board 





Wp 
‘HORSELEY 
broup— 













The Horseley Group offer 













wealth of experience and exten 

sive facilities to meet the most 

exacting demands of Construc- 

tional, Chemical, Civil, Gas HORSELEY BRIDGE & THOMAS PIGGOTT LTD 
TIPTON, STAFFS. Tel. Tipton 1104 





and Water Engineering 







MECHANS LIMITED, GLASGOW 


and Associated Companies. Also 
LONDON © SHEFFIELD - NEWCASTLE 








at 
* WADDON 
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PERFORATED METALS Op | 


EN 









| 


Special axles, with pneumatic or solid rubber tyre 
and wheel equipment, for all purposes orto speci- 
fication. 











RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 


486, Holloway Head, Birmingham 1. 
Tel: MiDiand 3475 (5 lines) 








Discou nt competition by | 


NIAGARA mechanisation 


you know. Niagara can do it 


Mechanisation does discount competition, 
for you on a considered plan of installing by instalments 
it need not be the burden some think. Indeed, 


mechanisation earns extra profit right away. 


each instalment of 





Sole 
We can help you with advice and suggestion manufacturers of 
on every phase of plant modernisation and “TENEMAX”’ 








financial provision. 


no obligation 


Enquiry lays you under 


NIAGARA 


SCREENS (Gt. Britain) LTD. 
STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDX. 


Telephone: Enfield 6622 (4 lines) 


Regd. TRADE MARK 


PIANO WIRE 
SCREENING 
SURFACES 


The solution to 
damp and difficult 
materials 

ating required 
Fuliest porticulors 
on request. 
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High moisture 
content 


WIS — 





Crushing of materials with high moisture 
content calls for a B.J-D Mud Hog. Where 
an ordinary crusher soon becomes choked with 
feed it cannot disgorge, the Mud Hog—thanks 
to its travelling breaker-plate—is able to keep 
up a steady throughput. Such materials as 
sticky chalk, clay and limestone etc. are being 
reduced successfully in Mud Hogs. There are 
many other types of crusher in the B.J-D range, 
including the Rock Buster, Metal Turnings 
Crusher, Swing Hammer Pulverisers, Double 
Roll Crushers, etc. All B.J-D 
crushers are massively con- st 
structed for long service. : 





MUD HOGS 


BRITISH JEFFREY - DIAMOND LIMITED 


CRUSHER AND INDUSTRIAL DIVISION, 
15-17 CAXTON STREET, LONDON, SW! 


WFs092 











ch 


>, 


1YS9 


THI 


WIN CAES ron HAULING. 


HOISTING. ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards, 


Send for full particulars. 


use la G EY winches 


ACE MACHINERY LIMITED 
Harlequin Avenue, Great West Road, Brentford, Middlesex 
Telephone: EALing 6262 (5 lines) 


ENGINEER 


Vibrator with the 
SLOW SPEED pRive 


‘HUMDINGER’ frequencies of 10/12,000 VPM 


can deal more efficiently with the harshest ‘mixes’. 


r Equally important is the established fact that the 


flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator —- it reduces hold-ups, in 
addition assures lower vibrating costs on every 
cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale 


PETROL OR ELECTRIC 


ACE MACHINERY LIMITED 
Perden Read, Brixton, London, $.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 
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combat 
atmospheric 
pollution 
with 





ste ee seer 
wee eees eeeetsee 


the 
NEW 


NEW TO GT. BRITAIN— 


‘*DEP*’ Dust Control Equipment—already established throughout Europe—is now available 
for the FIRST TIME in Gt. Britain, manufactured at our Tipton works. The new ** ALLEN- 
DEP”? GRIT ARRESTER is designed to cover the widest possible field of Dust and Grit 
Control. It is particularly suitable for Boiler Plant 


ADVANTAGES OF “‘ALLEN-DEP’’ GRIT ARRESTER 


@ High efficiency under all conditions 

@ Back pressure negligible for all requirements 

@ Simplicity and ruggedness 

@ Economical te install, with low-running and maintenance costs 


@ Power saving, compared with other similar equipment 





@ No modification needed generally to fan or stack 
@ Has the capacity to deal with high or low-dust conditions 
A R R E Sq T E R @ Is able to cope with large or micronic dust particles 
@ Can withstand high temperatures 


(Brit. Pat. No. 699760) @ Is suitable for varying flow conditions 


Aiso covered by patents in other countries. @ Can be used as a dry, wet or viscous filter 
, 


LET OUR ENGINEERS GIVE YOU— 


Advice and Erection Service — The benefit of wide application — Practical guidance during 
installation — Final installation inspection and running tests — Periodic routine visits for 





maintaining efficiency. 


For further information, write to :— 


ALLEN & SONS (TIPTON) LTD., 





ALLEN STeTON aa 


P.O. BOX 4 + TIPTON -« STAFFS 


Tel: TIPTON 1266 
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BAKER PLATINUM 


) MERSCH 
ven 













for the continuous measurement 
of traces of molecular oxygen in gases 


An increasing number of metallurgical and chemical processes require an oxygen free 

atmosphere and the Hersch Oxygen Meter provides a means of ensuring that failure of 

purification plant or ingress of atmospheric oxygen through an unsuspected leak does not 

$e Write for leaflet giving full information cause costly spoilage. The high sensitivity and rapid speed of response of the instrument 
Technical representatives are always enable it to be used both for laboratory investigation and production quality control in a 
Se Sees mee ee wide range of applications. The ranges covered are 0-10 and volumes per million. 

For ranges of 0-1,000 volumes per million and 0-0.75 °%, the ‘‘ Deoxo” Indicator is available. 

This instrument can also be used to detect and measure hydrogen in other gases. 








(ANGELHARD INDUSTRIES, £72.) 52 HIGH HOLBORN, LONDON, W.C.1. 
BAKER PLATINUM DIVISION Telephone: CHAncery 8711 
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SFR RINGSIMAAKERS 
(Stainiess) | — tiles 
\ 


Z > 
2» the 
3 5 


| \e 






‘\ (| Apprentice Section 
Wy} ZY 
iJ ( Pi 


= of | 










use of 


os | 
vi 













o I 
ory = 

eae! n= The Oriental adage, which 
s Manufacturers Ese CH states that ‘‘one picture 
of Austenitic a he a3) TAnryy ‘replaces ten thousand words,’’ 
Stainless Steel Wire, q ; = iain will find little support in 
we can cover all your j \ om Cw ay the Occidental mind in the 
requizements te DTD. \ — are above case. However, our 
\ - eI og oe < attempts at humorous prose and 





BS, AISI, etc., \ 


specifications. 





picture have given rise to rumours among 
our many trade friends, that we, in distorting the facts 
(as our spring-making friends will have gathered), are 






lee 


j 






These alge 4 Q x 
















specifications include 4 as ee attempting to secure further orders for our famous 
DTD 189, DTD 489. 7 — ee | AUSTENITIC STAINLESS STEEL WIRE by “‘ joke and 
wen bes, wen bas + —h gagger "’ methods. They hint that, in disguising 


DTD 734, DTD 2002, our advertisements as pages from ‘‘Punch,’’ we 


etc. 









: G 


, are forcing prospective customers to 
: “Rize actually read them. To date, we have 
7 ee LL, ( Bietaarar’'s had no complaints regarding our neo- 

BS 2056, BS 1554, Hy (00 Se ES \ | pe subliminal methods. On the contrary, if you 
BS 1453, wWi0, W11 Z oo "+5 5 5s 3 SaaS were to sit down and write out an order now for 
£50. ote: » Z GR? 7 aE Oe this most accurate and painstakingly made material, 

: for the subsequent manufacture into springs (by the 

1en.. above illustrated, or any other method), we should 
AISI 302, AISI 304, » Ay NOs ely) not be in the least surprised. For you would only be 
AISI 316, AISI 321, Of I /.\ar SS DP following the example of many other users who have 
AISI 347, etc. : : . reacted thus to our lighthearted approach. 


or to your own 


specifications . STAINLESS STEEL WIRE CO. LIMITED 
meee THE BARRACKS + LANGSETT ROAD - SHEFFIELD, 6 


Telephone: SHEFFIELD 344241 Telegrams: FINEWYRE SHEFFIELD 
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RE 


PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBLURY, N.1 
CAN 4244/5/6 
Telegrams “ Wilmaket, Nordo, London’ 


BRETT 


DROP FORGING 
EQUIPMENT 







We hit our production 


target every time... 


Fugitive things, production targets. Excessive ume out for regrinds 





or schedules calling for heavy cuts on hard steel can play havoc with 





them, That's why we changed to ECLIPSE tool bits. Their H3 

cobalt high speed steel laughs at tough going—they hold their edge 
A : . 

under the most severe conditions. ECLIPSE tool bits have certainly 


} r 


proved their worth in our shop 


now that we use 





BRETTS PATENT LIFTER C°L? 4 


FOLESHILL WORKS, COVENTRY 
Phone > 89038 Grams “LIFTERS” COVENTRY 





STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION i DOL 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 
Pit Headgear, Pumping Stations, 





Ec p e t t t to b t b ‘ 2 4 the t > ; ,re r e b 
Power Stations. ps t ‘ ad y 
james Ne & Co (Sheffield) Leda and obtatnable fron all teol distributors 
cern j 
Bridgework and Riveted Work 
UT 





BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 


FEN \ TORIA ST_& 4 


The choice 
is often 
difficult 





ELTRON 
FOR ELEMENTS 





ya if My, 


«, ¥, 

Re a i ~ 
ay 
Pa 


S 





May we pick the winner for you... 


When choosing between Die Castings or Hot Pressings you can count on us 
| for sound, unbiased advice! We make both HOT PRESSINGS in _ ss, Bronze, 
Copper or Aluminiun and GRAVITY DIE CASTINGS in Brass, Bronze or 
| 4iuminium. ‘The unique experience of our organisation . . . two separate vet 

inter-related operations under one roof... will ensure that your choice is correct 





For a constant or phased supply of DIMENSION ALLY ACCURATE 
| PARTS in Brass, Bronze, Copper or Aluminium--see us first! Our Technical 
INFRA-RED OR OVEN HEATING Representatives are always at your service 


crasteen eee eAseson || BRASS PRESSINGS (LoNoON) LTD. 
_ —_ rn DIE CASTING CO. _ 


Telephone : Thornton Heath |86! 
- or Roo ; Londor N WwW 4 
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ROCOL 
‘ANTI-SCUFFING'’ 



































Write for descriptive leaflet to 


ROCOL LIMITED 


SPRAY 


Son 
SARS 
Ook kk 





. 


applies the new 


. 
ox 

Sk hhh 
watstatat’,® 

a 


dry lubricant 


fa) 
weNe, 


o 


This speedy, convenient method of 


wie 


application is invaluable for ‘on the spot’ 


eyes 
VP UPtiar?@ 





attention, where parts cannot be 


WAN EVI NY Erar, 


segregated for special treatment 
Strongly recommended to Service and 
Maintenance Engineers, Machine and Plant 


Operators, this method of application is 


.. 
., 
Oro) 
OD 


ideally suited for assembly and 


. 
‘a on 
“ean “a “a ‘as’ 


replenishment of dry lubricating films. 
Excellent for use on engines, open bearings 
and chains working in extreme 
temperatures; on slides, runways, moulds, 
dies and all press working tools. 


THE AEROSOL PACK 
of 12 oz. capacity is available now 


Single packs 25 - each; 3 doz. packs 


'4- each; 1 gross—23- each). Full instructions for 
J j 





yn each pack 





use are printe 








v4 








MOLYBDENUM DISULPHIDE 


HOUSE SWILLINGTON LEEDS PHONE GARFORTH 2261/4 





(ndh) IETATA 
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ower 1 the Towe 


Let us pay tribute to the engineers of Blackpool who battle with sea 
and wind to transform this Mecca of thousands of holidaymakers into a 
veritable ‘City of Light’, where nearly 240 million units of electric power 
are used every year. We are proud of the part played by Ellison Switchgear 


in the distribution of some of this power. 


In the Blackpool Tower forexample, the supply for the lights of the famous 
Ballroom and Lounge Bar is controlled by Ellison GEO Switchgear and 
the main generators and exciters for the Tower lifts are safeguarded by 


Ellison oil-break circuit breakers. 


Our engineers will be glad to advise you on your problems. Please get in 


touch with one of our Branch Offices or write to our Head Office direct. 


le 


: , 
3 i +» 


ie 
ba 


GEORGE ELLISON 


LIMITED 
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with a 


“CHIPBREAKER” 
DRILL 








SPEEDICUT WORKS, CARLISLE STREET EAST, 









Drilling mild steel components with a 
SPEEDICUT ‘ CHIPBREAKER” DRILL 
our customer drills 17,000 °” diameter 
holes before regrinding. The finish of 
the holes is excellent and the long life 
between regrinds enables the maximum 
advantage to be taken of advanced 


automatic machine tools. 


Take advantage of the latest techniques in 


tool making—SPECIFY SPEEDICUT. 





“y O< 


PLATE MILLS a 


ad 


y 
a aes S 
COLD RED 


LD REDUCTION MILLS 
wis at Xx 
a RAN 


Z™ 


The Darlington Forge Ltd. 


\ 4 J X\ 


‘i 
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Magnetic Particle COUPLING | 


which combines :—the resilience of the hydraulic coupling and the positiveness of the @ 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages :— 


Accurate torque control Perfectly smooth operation 
No mechanical engagement and thus negligible wear No slip rings—excitation coil is stationary 
Accurate torque limiting slip on overload Remote control at any distance 
Acts as brake or coupling in either direction Dynamic and static coefficients of friction equal 





The range comprises eight standard units with torque capacities from ¢ to 200 Ib/ft 


SMITHS Magnetic Particle COUPLING is unique, its potentialities enormous. Let us advise 
you, therefore, how best to use it in your particular field 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON 
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every 
year 
this 
tippler 
feeds 
over 
3 million 
tons Se ae 
of iron ore to © 
7; miles of belt conveyors 
at the Seraphim plant of 
| ¥ the Appleby-Frodingham 
Steel 
Company 


Branch of the United Stee 
Companies Limited 





This complete ore-handling plant was commis- 
sioned in 1954 and is typical of many materials 


handling systems which have been installed all 
over the world. 


DESIGNERS AND MANUFACTURERS OF COMPLETE MATERIALS HANDLING PLANT 





Fraser & Chalmers Engineering Works « Erith « Kent ° 





England 


MH236A 
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screw 
thread 
Inserts 
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Heli-Coil Inserts are self-anchoring thread liners made from high 
tensile stainless steel wire. In tapped holes they provide a 
conventional] thread with higher loading strengths and greater 
resistance to wear and stresses than unprotected threads. The 
Heli-Coil eliminates stripping, seizing, galling and corrosion. 
It literally armours the thread. The Heli-Coil offers a unique 


opportunity for product cost revision. It is ‘‘a natural’’ for 
automation, it can make dramatic cuts in time and labour costs, 
Assembly is the ultimate in simplicity — just drill, tap and 
install. The Heli-Coil saves weight and space. It improves the 
serviceability and appearance of the end product. We suggest 
you write soon for data on Heli-Coil, the British-made Insert 
that is available internationally. It is a product of the day and 


this atomic age. 


For further details write for Sales leaflet APL.48/E.5 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


Tel.: Beverley 82212 





he rry y ‘ 
HELI-COIL 1 registered trade mark 





Are these hands helping you? pe 
- Move in the best 
of circles with 


You can rely on 


> ~ 7 
PINCHIN JOHNSON 
for Paint and Servi 
- | Service 
PINCHIN, JOHNSON © CO., 4 CARLTON saihias S.W.1 


a 


MIRNESCO PRODUCTS 


*STROOD- ROCHESTER: KENT-ENGLAND 


(Qin | | fs oO" eae R 
BUNKER a | ey Beane Lrnentont 


A Jin 


ee 

















e/a ’ he ercussion Lancing | 
4 ,. %* Keeps men out f th ‘ 

eed, Literature and technical advice. 

| is yours for the asking. 

LLO ENGINEERING co. LTD. 


eet, London w.l. 
HYDe Park 0659 


wenn 


* Clears stoppages faster | 


ie gue 
* Costs Less ROBA 


| 43 Dover Str 
bs Telephone - 


hy WE Aemond 
hale at Your works ? STROOD 78310 ose 


gi 
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DONT RAISE THE ROOF! 


When motors run hot there is a more etflicient method of 
cooling than raising the roof, opening windows, or even 


fanning them with a newspaper. 


‘ Ventex ” air cooling system ensures a continuous flow 
of air reaching vital fast moving parts, keeping 


temperature down and production up 


For details of ou full range of A ¢ voling and 
fir Filter Svstems. or anv cooling or filtering 


pre Ak AIS VOU dy have ~ wrITC TO WS 













OZONAIR ENGINEERING COMPANY LIMITED, 
THF ESPLANADE, ROCHESTER, KENT. ° Phone: Chatham 45011/PBA 


LYNCH LAW 
for VERMIN 


Summary execution is the only way to deal with such vicious 


ma The Ventex Continuou 
Cleaning Air Filter 





thieves and despoilers as rats and mice, and we’re the guys to 
do the job. Instead of a noose we employ modern, scientific 
methods of destruction, and we also kill those equally 
horrible plunderers of property, fleas, bugs, cockroaches, ants 
and crickets. If your property is being raided, let us send a 
posse to your aid. DELAY MEANS INCREASED 
LOSSES. 


B. L. & N. PHILLIPS L” 


Vermin Destroyers 
124 SOUTHWARK ST., LONDON, S.E.1. Tel.: WATerloo 5546 


BIRMINGHAM: 208 County EDINBURGH: Pesucidal Services LEEDS: 21 = Mill Hill. 
eL: I 


Chambers, 664 Corporation Steet (Scotland) Ltd., 34 Bernard St., eds 2~$266 
Tel.: Central 1176 Leith, 6. Tel: Leith 38393 
BRISTOL: Swan House, GLASGOW Pesticidal Services LIVERPOOL: 8: Loe py cmc | 
112 Hotwell Road, 8. : (Scotland) Ltd., 93 Waterloo St ee 
Tel: Bristol 20512, Ext. $ Tel: City 0735 


BELFAST : Pesticida! Services 
EXETER: 21 Church Lane, Sidwell SOUTHAMPTON: 14 Howard Rd. (Ireland) Ltd., 153 Upper North 
Street. Tel.: Exeter 54181 Shirley. Tel.: Southampton 25307 Street. "el.: Belfast 26998 





























VALVE | 
MOTORISATION 
by ROTORK | 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance, | 

The ‘‘junior’’ model illustrated (type | 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed 

A worm and spur type reduction gear 
box, grease packed and totally enclosed ir 
a weatherproof case, is driven by a small | 
universal type motor suitable for 200-250V. | 
A.C. single-phase supply 

Examples of typical sluice valve applica- | 
tions are: $° at 2,000 p.s.i.,1” at 400 p.s.i., 
2° at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


ROTORK ENGINEERING CO. LID | 
BATH - Telephone: 64558 


MIC 


1] 
ESTABLISHED 1840 | 





FOR || 


INSULATION 


WATER GAUGES 
| ETC. 


\| | 
_F. WIGGINS & SONS | 
| 9-11 TREDOWN RD., SYDENHAM, S.I 26 | 
| Te SYDenham 7660 


| 














RICHMOND WELDING CO. 


Fabrications Large and Small 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process Engineering. 
Tel: BRADFORD 25405 
—_— Established 1929 quummesmmmemmem 
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Cleaning 


‘OTeololr-Tal' 















B KLEENALL 
ARNESDRI COMBINATION 
MAGNETIC AND FABRIC FILTERS 
FOR?STAGE COOLANT CLEANING 
Combining powerful magnetic screening 


plus sure filter collection of all non-magnetic 
matter 


Barnesdri] Kleenall ensures pure fluids at 










all times, improving work-finish 
owe MACHINE Top P é 
OLLING MILLS . 
other [pplicar; 





Lengthening tool life, reducing wear and 





and 
ons 










providing healthy working conditions 





Fabric Filters are 
also available 





APSE MAGNETIC 
STS Sia =| COOLANT 
SEPARATORS 


The Barnesdril separator gives you clean liquid 
for re-circulation freed at one pass from all ferrous 
particles, abrasive and general residue. Powerful 
magnetic drum screens all the liquid Ferrous 
swarf build-up collects other residue 
Patent Nos. 603.083, 731.655. 745,604. 774,887, 774.888 and 
187.109 


Write to Dept. E2325 





DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E.MARBAIX LTD BATTERSEA, LONDON, s.w.11 


PHONE : BATTERSEA 8888 (8 lines) 





NRP2325 





SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production 


*ELECTRONICS 





*AUTOMOBILE *AIRCRAFT 


Body panels, wings, cabs, silencers, | Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc., etc panels and boxes, receiver chassis, pressings, fabrications in all metals. 
| 
} 


etc | 











Our Sheet Metal Working Plant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines. Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant 


E. G. Brown 
& GCo., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 
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BEETLE 


Beetle DMC is a fibrous dough moulding compound consisting of an unsaturated polveste 


resin incorporating mineral fillers and reimforcing fibres. It is economical becau 
in conve ntional Compre ssion iia 


and simple to mould under low pressut 


it 1S fast 
made from this material have high mechanical and electrical strength, excellent 


Mouldings 


dimensional stability and insulating properties. DM¢ opens up a host of new applications 


lor plastics and in certain cases may be used to replace alloy castings, 
e available Grade A tor general purposes and for electrical 


Iwo glass-filled grades at 
4 self-extinguishing material. Write for full details. 


components; and Grade B 


A INFew GENERAL PURPOSE DMC: SISAL FILLED GRADE 


gees. 
B.1.P. CHEMICALS LIMITED (-}))) 
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2g Ct sities or for prototype work as shown, CUNLIFFE & CROOM horizontals, with 
their in-built features of precision and rigidity mean increased efficiency wherever 
they are installed. At the Imperial Tobacco Co., Ltd., Bristol, for instance, this machine, with vertical milling 
nt y employed in the Prototype Development Dept., on components for new machines 
milling machines, horizontal, universal and vertical, are available in a range of sizes to 
. Write for your copies to-day. 





ittachment 
& CROOM mill 
your own work, Complete catalogues available 


CUNLIFFE 
~ COMIFFE: CR Le ——_ 
. WUHAN 
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89221 


TELEPHONE 


THESE MACHINES FROM 
EDGBASTON 2276 


FULL PARTICULARS OF 
JAMES ARCHDALE & CO. LTD., LEDSAM ST., BIRMINGHAM 1 ¢ 
& Iron Co. Ltd. Group PHONE 
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STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 

When ordering specify M.S.L. 


5 Yours a ee: ve 
Construction 


Write for full particulars to :— 


METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 660!/2/3 | Grams: Metstru, Southtot, London 








PRECISION—ENGLAND 
Chains of Quality 


STEEL CONVEYOR CHAIN 


CRANKED LINK ROLLER CHAIN 
for Civil Engineering Plant 


BIPLANER CHAINS for Overhead Conveyors 
ROLLER CHAIN, A.S.A 
MALLEABLE REPLACEMENT CHAIN (2.609 P.) 


PRECISION CHAINS LTD. 


MARSDEN WORKS, CLAYTON LANE, 
MANCHESTER I], Telephone: EASt 3421 
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KnitMesh, as its name implies, is a mesh structure of asymmet- 
rical interlocking loops, knitted from metals or plastics 
KnitMesh is made in many combinations of interstice size, wire 
diameters and materials 

The basic mesh can be crimped or folded in a variety of pitches 
depths and patterns, which can be used, open or compressed 
into suitable sizes and shapes 

A wide range of unusual combinations of properties— 
chemical and electrical—can therefore be achieved 


HERE ARE FOUR EXAMPLES OF THE MANY WAYS 
IN WHICH KNITMESH IS NOW BEING USED. 


| KnitMesh 
~ Electronic R. F. Shields. 
¢ $$ \ 


The compressibility and 


physica 


KnitMesh 
Demisters 
and Separators. 


ape 9 lines ] resilience af KnitMesh 
KnitMesh enables a high ¥ weather -strips, gaskets 
percentage of free volume and spindle glands ensure 
to be obtained in com- good contact even when | +4 
bination with a large there are surface inequal- 
surface area ities. No special machin- : I I] 


ing is therefore required 
for a perfect shield 


Removal efficiency is 99 
to 100 per cent 





~ 
ries . 4 
KnitMesh I Knit Mesh ; 
Valve jackets. { Air Intake Filters. 3 
»4@ 
The combination of large ae Pa 1 Whether compressed or ; 
surface area and resili- il: open, KnitMesh provides 
ency produces a valve | an even density with an a 
jacket which protects i | even calculable perform- 
against vibration and has F ieki ance 
excellent heat exchange ] Because of the resiliency 
properties of KnitMesh filters, they { e 
It also acts as an RF. | can be made to fit a con 
Shield yo tainer of any shape 
» 
pea KnitMesh has great possibilities. We will gladly co-operate 
aye ae! . in the development of new applications. 
BAKE IN INOND 
otety iKknitMesh 
AV AVA eS 
HNO LIMITED 
eS a el 
» VIC FORIA STREE I, ABBey 2684 


LONDON, S.W.1. Tel: 














SAFETY. 
THE DOOR 


J. W. 


Telephone 


DEANSGATE 4648-9 


JACKMAN FOR SHOT BLAST EQUIPMENT 


WE ILLUSTRATE OUR TYPE 52 RUBBER LINED SHOT BLAST CABINET 
A COMPACT MACHINE REQUIRING THE MINIMUM OF FLOOR SPACE 
AND PROVIDING KNEE ROOM TO ENABLE THE OPERATOR TO ‘SIT. 


THE PIVOTED CURVED DOOR GIVES FULL WIDTH OPENING TO AN 
INSIDE AREA 32° WIDE x 


MOVEMENT OF THE COUNTERBALANCED DOOR IS BY AIR CYLINDER 
THROUGH TWO HANDED VALVE CONTROL TO ENSURE OPERATOR 


24° DEEP OR 24° WIDE x 24° DEEP. 


IS CLEAR OF THE SOFT RUBBER SEAL WHEN LIFTING 
OR LOWERING AND SEALS WHEN CLOSING. 


BLAST CONTROL IS BY FOOT PEDAL. 


FOR STANDARD OR SPECIAL SHOT BLAST 
EQUIPMENT SEND YOUR ENQUIRIES TO 


JACKMAN & COMPANY LTD. 
VULCAN WORKS: BLACKFRIARS RD., MANCHESTER, 3. 


Telegrams: BLAST, MANCHESTER 
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The World 
uses Araldite 










Belgium 

Accumulator case for aircraft, made from 
“Araldite” Casting Resin B. 
Manufacturer: Ateliers Mecaniques de 
Precision S.A., Brussels 


name 


trade 


= Araldite Casting Resins 

_ Araldite Coating Resins 
CIBA (A.R.L.) LIMITED Araldite Laminating Resins 
ee ete eee ene eae Araldite Adhesives 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 








A in the 














“oe tg 
Illustration shows construction in progress * 2) / # waa Pp 8 . 
on the Basrah Petroleum Company's : / / pe. niche Ne ths ey 
65-mile pipeline which now delivers oil * | i . yi $n 
from the Zubair and Rumaila fields to o va / ) = SS wae - 
the terminal at Fao at the mouth -- Se Hi 


of the Shatt-el-Arab River. 


Other South Durham Mile after mile, buried beneath the desert, runs a 24-1nch diameter pipeline linking 
manufactures include : Basrah Petroleum Company’s oilfields in southern Iraq with their far-distant 

STEEL PLATES - STEEL RAILS 

AND ACCESSORIES - STEEL 


port of despatch. The line is constructed from South Durham Steel Pipes. 


JOISTS AND SECTIONS Steel Pipe manufacture has been going on at the Malleable Works at 

BROAD FLANGE BEAMS Stockton-on-Tees since 1926. Today the South Durham Pipe Plant, largest and 

LARSSEN STEEL PILING most up-to-date of its kind in the British Isles, is manufacturing high quality steel 
“RENDHEX’ pipes for some of the world’s greatest petroleum development schemes. The 


FOUNDATION COLUMNS 
STRUCTURAL STEELWORK 
STEEL TANKS AND 
PRESSURE VESSELS 
ELECTRICALLY WELDED This is only one of the many forms in which South Durham Steel is serving world 
FABRICATIONS industry and contributing to the progress and development of the modern age 


I rans-Canada Pipeline which will convey natural gas from Alberta across the 
North American Continent to the industrial areas on the Atlantic seaboard 


is a typical example. 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 


Telephone: Middlesbrough 2631 (14 lines). Telegrams and Cables: ‘‘Carfleco,’’ Phone, Middlesbrough. Also at West Hartlepool, Stockton-on-Tees and London. 


E 
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are— Designed only for linear motion, RAM Ball Bushings contain 

three or more ingenious ball circuits, round which the balls rotate just as in 
a conventional ball bearing. Some of these steel balls carry the load in 

one portion of the circuit whilst the unloaded balls continuously recirculate 
back to the starting point in a retainer. Each Ball Bushing forms a 

compact assembly which can be handled as a untt. 


j 


fe 


GO— Ball Bushings offer tremendous advantage over plain bearings — 
all the advantages of effortless rolling as opposed to sliding motion. They 
reduce starting loads, provide limitless length of stroke and permit 
higher speeds. Their low co-efficient of friction is hardly affected by 


changes in load or lubricant viscosity. 


s @ 

© bs o> Pet 
Sete cae 
& eu he FES 


Designers — do you specify rolling bearings for rotary motion? 


Why not use the same advantages for linear motion? RAM Ball Bushings 


bring new potentialities of performance. Their compact design means that 
they can often replace existing plain bearings. 

Their inherent simplicity will bring big economies to your new projects. 
Operators — Ball Bushings are as easy to fit as a plain bearing. No 
complicated lubrication systems — no continual maintenance — negligible 
wear — and yet precision linear motion at all times. 

Ball Bushings are brought to you by Ransome & Marles Bearing Company, 
manufacturers of precision bearings for all types of rotary and linear motion. 
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Ransome and Marles Bearing Company bring you a major advance in /inear motion. 
Problems of friction, wear, loss of alignment, chatter and expensive maintenance need be 
problems no longer. Ball Bushings will give you precision linear motion with savings 


in cost, weight and power input that you cannot afford to ignore. 


Already in nation-wide use in America, Ball Bushings are used in machine tools, aircraft, 





electronics, office machines, instruments, textile machinery, television, food processing, printing, 
packaging and general engineering. A full range of Ball Bushings and accessories is now 
available in this country from our stocks, our manufacturing programme, or direct from the 


United States. R4M Publication 76 gives you full details, facts and figures. 


Write or telephone now for as many copies as you require. 
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.C.1. SODIUM NITRITE 


for protection against corrosion 


corrosion of metals - 
particularly of ferrous metals 
can often be prevented or retarde 


controlled application of sodium nitrit 


APPLICATIONS INCLUDE 


Transport and storage of 
tankers, storage tanks, d 
utting and grinding oils 


Literature and full technical service 
available on request 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
LONDON. SWI 


Industrial Fabrications 


With a HIGH STANDARD 
of WELDING in ALUMINIUM, ALUMINIUM 
ALLOYS, FULL RANGE of HEAT-RESISTING 
STEELS including the NIMONIC RANGE, 
STAINLESS STEEL, NICKEL, TITANIUM, 
LOW CARBON STEELS and ALLOY STEELS. 


Space and facilities are available for the fabrication 
of medium size storage tanks etc. 


We are equipped for both Manual and Automatic 
; Argon Arc, Argonaut, Metallic Arc etc. and 
@ Elevator Resistance Spot and Seam Welding. 
gm Feed-Hopper 
W fobricated in’ and. 
Stainless Steel 18/8 spec. 


UNIVERSAL BOILERS & ENGINEERING CO. LTD. 


HEAD OFFICE: FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 
Telephone : 3121/2 and 3203 Burnley (3 lines) Telegrams : ‘UNIVERSAL’ Burnley 


Associated with BURNLEY AIRCRAFT PRODUCTS LTD. Fulledge Works, Burnley Telephone: 3121/2 
GROSVENOR STREET, STONEYHOLME, BURNLEY Tel.: 3184 and BRITANNIA WORKS, QUEENSGATE, BURNLEY Tel.: 4102 
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It’s new... it’s faster... it’s 





INDUSTRIAL X-RAY FILM 








This new addition to the range of Ilford Industrial X-ray films will give greatly 
improved radiographs of steel welds and light-metal castings. For examinations at 
up to 200 kVp it is twice as fast as Industrial C, and with gamma-ray techniques 

it is as much as three times as fast. Because of its higher contrast and finer grain, it 
gives better definition than is possible with Industrial B. The inherent high contrast 
of Ilford CX makes this new film extremely useful for radiography with one- and 
two-million volt apparatus as well as with gamma rays. Ilford CX Industrial X-ray 
film may be used with or without lead screens. The recommended developer 


is Ilford PQX-1. 


ILFORD LIMITED * ILFORD ° ESSEX 
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_ Semi-automatic 
; : 
(manual control for 
_ setting purposes) 
Range: 10, 20, 30 tons 
All rams hard chromium 
plated for longer life 


Compact: under 9’ high, 
4’ 7’ wide, 3’ 4’ deep 


Good Ground Clearance: 
26” max., 14” min. 
600” per minute; full load 








SEMI-AUTOMATIC 
FLASH CLIPPING PRESS 


This entirely new downstroking 30 ton BIPEL hydraulic flash clipping press 
brings you the advantages of semi-automatic operation. It handles work 
much faster than older-type mechanical clipping presses and is safe to 
operate 


For full details of how the new Bipel press can help you, write to: 


.P. ENGINEERING LIMITED 


Streetly Works, Sutton Coldfield. Phone: Streetly 2411. *Grams: Bang Streetly 
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Rolling heavy steel plate 
in 48° Mill. 


Profile cutting to templates. 


istallations 
nbties 
Recent reconstruction of our Heavy Plate Mill 


now enables us to accept additional orders for 
plates from 17° to 16° thickness. All plates are 


hydraulically flattened to close limits. 


ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 


tmited 
River Don Works, Sheffield 
A wholly owned subsidiary of English Steel Corporation Ltd. 





PHI I 
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DUCKBILL LOADER & SHAKER CONVEYOR spread 7,250 tons of colliery waste per week 


—more than 1,000,000 tons without repair or overhaul 


reached maximum height can be 


Waste he 


extended lateral] required direction without shifting aerial 
ropeways. Duckbills and shaker conveyors have been doing this*earth- 
moving’ job relial Automatic loading below the 
aerial discharge point, easy extendability, and adaptability to changing 


terrain have been important advantages of this equipment, which can 


easily keep pace with normal dumping rates and if need be, work 
‘round the clock.” This machinery has handled waste with maximum 


water absorption. 


The photographs show a shaker conveyor working in conjunction with 


two helt convevors. The diagram shows a scheme in its early stages 


employing a duckbill and a shaker convevor alone. With this scheme, 
the life of the tipping area has been extended by 20 years without 


movement of or addition to the ropeway. 


ENGLAND 
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‘EPIMASTIC 


Toughest - ever bituminous coating 





Send for Technical leaflet No. 20 
No. 165 
WAILES DOVE BITUMASTIC LIMITED : HEBBURN <« CQ. DURHAM 
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in all Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 





mite 


WRIGHT STREET 
SMALL HEATH 
BIRMINGHAM | 
10.) 
| 


viCtoria 409/-2-3 (three lines) 
“Weshnuts Birmingham /0’’ 
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Phone 
Grams 
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Tooth form (vanable) automatically 


venerated 


Height difference Ol |e ider ind {i Ilo Ver 
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Automatic Pitch Doubler for tooth vs 
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Rigid construction ensures accurate and ’ 


rapid sharpening 


mechanism totally nclosed 
and running in oil 
Built-in motor-driven dust exhauster 
Simple to operate 
Dan | broke 1 eglect. I 10 in only he 
1 by | Th ! regularly planned 
! \ ] fern il 
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S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


1 Backed by 
.' ? 


®e eee eee eee ee eee ee eee ee 
SR.S5} 


, ico > , 
over forty years specialised experience 




















P| CASTINGS IN GREY | 
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TO SPECIFICATION ¥ 
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‘RENSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX 


TELEPHONE: STAINES 4261 
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IMPORTANT 
DEMINERALISATION 
PLANTS 











William Boby & Co. Ltd. have been entrusted with 
the execution of the demineralisation water treatment 


plants at: 


CGHEMSTRAND LTD., N. Ireland 


Main Contractors: Messts. Constructors John Brown 


For their new ‘ACRILAN’ factory at Coleraine, N. Ireland, Messrs. Chemstrand have 
installed a 10,000 galls/hr. ‘Boby’ demineralisation plant for process and boiler feed water. 


The plant comprises the following sections: 
Coagulation and Settlement-~ Filtration--Cation Exchange-- Weakly basic Anion 
Exchange — Degassing — Mixed Bed lon Exchange. 


VEITSILUOTO 0/Y, Finland 
[he Veitsiluoto paper mills of Finland have WATE R 


installed a 13,400 galls/hr. ‘Boby, demineralisation 


water treatment plant for feed water for boiler 
working at 1,750 p.s.1. 

The plant comprises the following sections: 
Coagulation and Settlement — Filtration — Cation 
Exchange-- Weakly basic Anion Exchange Strongly 


— TREATMENT 
WILLIAM BOBY & CO. LTD. 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND 
Telephone: Rickmansworth 4251* Established in 1875 

















RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT. Telephone: 


S8,KM 


peaeall piieignasmed OPERATED KLINGERMATIC VALVE b 
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THE AIR-OPERATED 
é KLINGERMATIC VALVE 


gives a rapid opening and closing. 
Control of the valves is provided by 
a small hand-operated valve or push 
button, which can be situated 100 ft. or 
more away. A number of valves can be 
operated simultaneously by the same 
control, or a single valve can be con- 


troiled from more than one station 





REMOTE GONTROL 
PISTON VALVES 


The Klinger Piston Valve readily lends itself to 
remote control by air and hydraulic operation, 
and as such Klingermatic Air or Hydraulically 
Operated Valves are ideally suited for remote 
control of filling lines, emergency valves, drop- 


out valves, etc. 


ntrol in any position and gradual opening and closing. 
raulic valves is provided by oil pressure, generated 

s transmitted to the operating cylinders through 
and selector valves. The selector valves can be 


" 4 
| Nnerat 
ally oper ie 


Foots Cray 7777 
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What do you do with your 
waste oil ? 










FOR HIGH DUTY UNDER DIFFICULT 
CONDITIONS - GREAT RESISTANCE TO 
WEAR AND ABRASION 


WELLS FILTERS enable _© 


waste oil to be used 


with complete confidence 
many times over. 





HARD, YET TOUGH AND DUCTILE @ Rustless, resistant to corrosion and stronger and tougher thar 
and °° H nd grades, with 


mild steel, these castings are supplied in normal grade 


* HIGH STRENGTH AT ELEVATED TEMPERATURES 


A complete range of tools designed to 
give absolute safety in dangerous situa» 
tions such as gas werks, oil installations, 
chemical plants, etc. Sizes comply with 
British Standard Specification 





Full details will be sent on request and we 


invite your enquiries. 


. _ 2% eo,  ) 
The Wells special filter pads used ir ie | } 
f 
conjunction with the Wells patent 4 
syphon feed make waste oil clean agair | by 
i 
| 


A. C. WELLS X CO,, LTD SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 


CHARLES CARR LIMITED 





MOUNT Wis HYDE, CHESHIRE NCORPORATING THE NON-FERREOUS CASTING CO. (B’HAM) LTD 
Tel ; HYDE 2953 GRAMS : UNBREAKABLE HYDE | ee ee 


LONDON OFFICE: 56 HOLBORN VIADUCT, LONDON, E.C.i TELE. CITY 3826-3827 
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Ne EQ) =|) 5) S) Clarks of Hull celebrate 
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ee 
7 a century of progress in fabrication work 


Ges 


NOW SPECIALISING IN STAINLESS STEEL, MILD STEEL, ALUMINIUM, ETC. 





I 1 i¢ a long w 
years——a » ha Clar A 

ation SI peciall de qui 
andle work in stainless steel, mild steel 

ind aluminum—as well as copper of cours d 
The traditions of quality workmanship 

a @ Metallic Arc Welding 


@ Argonaut and Argon-Arc Welding 





@ Stress-relieving facilities 


FOR EVERY btn OF WELDED FABRICATION, Agents or representatives 


Wo Z Sh ~ Ke 
“SES ; a ae 6 ages in all parts of the country 






A MEMBER OF THE NEWMAN HENDER GROUP ‘ 
GEORGE CLARK & SONS (HULL) LIMITED © HAWTHORN AVENUE * HULL - TELEPHONE 37654 - TELEGRAMS “CLARK, HULL ’’ 












‘ ' 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 













HEAT & WEAR RESISTING UPTO 10 TONS 
alse io SPHEROIDAL GRAPHITE IRON & STEEL 


MACHINING 


GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT hone: Stoke-on-Trent 23612 


SADIVAR__ 


horizontal or 
VERTICAL 
variable speed 








tandard speed ranges from (500-3500 r.p.m.) 
down to (0.1-0.7 r.p.m.) to Shp 
nstant h.p. avaliable throughout speed range 


Delivery 


The seven to one spee btained at any speed level 
by incorporating to the Sadivar mass-produced high-efficiency 
planetary gears whose torque characteristics correspond to 
that of the machines to be motorized 
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Ret 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of High Class 


CRANE BLOCKS 


PULLEY BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 


; mechanical leathers 





ABSOLUTELY LEAK- 


drives PROOF LABYRINTH eaten ( > goer — See 
SEAL Ga 5 = iy. Wes 
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for All industries 


Leathers illustrated are just a few 
of a wide range of Barrowfield 
products tailor made for customers 
in different fields of industry 
If you think that leather can d« 
a particular job better than the 
material being used at present 


ye 


_ 


4 
“4g 


BARROWFIELD LEATHER CO LTD 


Regd. Office SOLWAY STREET, GLASGOW, S.E 


or are thinking of an entirely 
new application, please draw or 
our 50 years of experience fo 
technical advice 


TANNERS 
CURRIERS 






10-14 ANSDELL STREET, 


SADI ENGINEERING co. LTD. KENSINGTON SQUARE, LONDON, W.8. 


Telephone: Western 7653 Cables: SADIUNIT, LONDON 
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YCLONE 





fans, air conditioning and 


ventilating equipment 


Most of the big names have instalied 
Cyclone Fans and Equipment. Cyclone 
Air Conditioning and Ventilating Equip- 
ment is an essential ingredient in 
ensuring product purity and maximum 


output efficiency. 


I] | 9 7 a 7 ' 
We will gladly forward literature 
detailing our full range of equipment 


or give specialist advice. 


» ‘ it 1 a | YTD ig 
NGLISH ELECTRI( 
4. Piuhs 48484 I 


THE STEEL COMPANY 
OF WALES LIMITED 


COURTAULDS 


AsprO 








MATTHEWS & YATES LTD. 


CYCLONE WORKS « SWINTON (MANCHESTER) & 1355 RYE LANE, PECKHAM, LONDON S.E.15 
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Ouky = be can offer such 


a wide selection of British made bearings 





Illustrated on the left is the cylindrical 
roller bearing, one of the ten variants of the four 
basic types of rolling bearing manufactured in 
Great Britain by The Sketko Ball Bearing Co. 
Ltd. The cylindrical roller bearing has a low 
coefficient of friction and is therefore suitable for 
shafts operating at high speeds. Because of its 
high radial carrying capacity it is extensively used 
in electric motors, gearboxes and similar 


applications. 


Behind every bearing lies unrivalled 
experience in the design and application of 
rolling bearings all over the world. ‘This 
experience is at your disposal from any one of 
Skefko’s twenty Branch Offices, situated at 
strategic points all over the British Isles. 





n 
Bearing housing for an electric motor, incorporating 
a cylindrical roller bearing and a grease valv 
THE SKEFKO- BALI BEARING COMPANY LIMITED «- LUTON  -~ BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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ROADS MUCH IN THE NEWS 


No less than five events of the past week or two con- 
cerned with the construction of new roads or the allied 
problem of traffic administration, call for comment. 
On January 28 Mr. Watkinson, the Minister of Trans- 
port and Civil Aviation, gave quite a comprehensive 
review of the road situation in his speech at the opening 
of the British Road Federation’s exhibition * Town 
Roads for To-day and Tomorrow.” He referred to a 
Statement which he had made that afternoon in the 
House, about future expenditure on roads. Over the 
past four years, he said, average expenditure on major 
improvements and new construction had been £12,000,000. 
This year we should spend over £40,000,000, next yea! 
over £50,000,000, and the year after over £60,000,000. 
After that, he meant to go on planning for a rate of not 
less than £60,000,000 a year. This was an important 
development in the road programme, the Minister 
asserted, for it meant that there was a firm foundation 
for * forward-looking” planning for the longer term 
future. We have, in the past, commented on the con- 
fusion caused by official statements about expenditure 
* authorised for a certain year, but not necessarily 
spent until later on. There is now no ambiguity about the 
rate of expenditure on the road programme, and, as can 
be seen, a vigorous programme of new construction ts 
now promised at a minimum rate of £60,000,000 per 
year, on a long-term basis. The Minister has certainly 
been energetic in * pressing on,” as he puts it, to this 
state of affairs, which is more satisfactory and progressive 
than would have been thought possible a few years ago. 


But it should not be forgotten that an annual rate of 


expenditure of £60,000,000 is still much too small. At 
the Institution of Civil Engineers’ conference on Britain’s 
highways held just over a year ago, a rate of expenditure 
of £350 million per year for ten years was estimated, 
quite authoritatively, to be needed to put the roads in 
order. That was rather less than expenditure on power, 
rather more than on railways, and on a very conservative 
basis of accounting would need eight years beyond com- 
pletion to pay for itself ; but on a more liberal estimate, 
the expenditure would be saved by the time the programme 
was complete. Thus, at the minimum rate now planned, 
it will take about sixty years to build a satisfactory road 
system, whereas traffic will double in about ten years. 
The exhibition which the Minister opened is reviewed 
on pages 214-215 of this issue. It is quite frankly a 
propaganda affair, to convince public opinion that 
motorways are practical in heavily built-up areas, and 
thus to reinforce technical opinion, which has held for 
years that urban motorways, though very expensive, are 
the cheapest solution. Mr. Watkinson pointed out that 
£5,000,000 per mile had been calculated for particular 
parts of motorway schemes in this country, and of the 
City of London, he said * 1 do not think that we can 
begin to think about a motorway scheme there—its cost 
would be in figures more appropriate to space travel.” 
London’s traffic problem is, of course, the ultimate in 





difficulty. If one lesson can be emphasised from the 
exhibition, it is that a solution can only emerge from 
fruitful and understanding co-operation between those 
concerned with all the various aspects of the amenities 
of a great city. Only by such co-operation between 
town planners, architects and engineers, can the charm 
of a city be enhanced equally with amenity, when motor 
roads are driven through it, 

The complexity of the problems which London’s 
trafic and roads present has been matched by the com- 
plexity of the administration struggling with those 
problems. Last week we published details of proposals 
made by the Ministry of Transport and Civil Aviation for 
improving the administration of the construction of high- 
ways, and of traffic. There are 108 highway authorities in 
London, many of them covering too small an area to carry 
a full complement of highway engineers. There should be 
less of them, the Ministry considers. Concerning traffic 
administration, the Ministry’s words have been widely 
quoted, viz. ** the traffic problems of 1958 are being dealt 
with through an administrative machine geared to the 
tempo and problems of the 1920s." Strong words for 
civil servants ! Who dare contradict them ? 

The decision, announced just in time for a model to 
appear at the exhibition, to proceed with the Hammer- 
smith flyover, in London, cannot pass without comment, 
and it is to be hoped that the “ traffic” aspects of the 
Hlyover—and of the Hammersmith junction generally 
have been solved. The structural design for Hammersmith 
flyover (see page 230) appears to be an outstanding 
one, marrying esthetic and functional requirements 
in a praiseworthy manner. Two and a half years ago 
the British Road Federation commissioned a_ traffic 
survey of this junction, at a time when construction 
of the flyover road was deferred. The subsequent report 
was very critical of the L.C.C.’s proposals. One of 
its statements was that, with the flyover road built, 
the junction would be only just adequate for ** present 
day ~ (i.e. 1956) traffic. The L.C.C. now states that 
the flyover “ should give the intersection at least a 50 
per cent margin over present traffic volumes.” The 
flyover will not be finished for at least another 23 years, 
when, perhaps, we can expect the argument to be finally 
resolved ! 

A sorry aspect of the road programme has been the 
closing of the Preston by-pass motorway—*“ the first of 
the few “—only two months after its opening. Those 
technical facts about the surface failures which are avail- 
able are given on page 226 of this issue. For the rest, the 
extensive comment and the questions in the House of 
Commons have given a political bias to what is in reality 
purely a technical matter. Invidious comparisons with 
concrete roads have also been made—quite unjustly in our 
view. It cannot be said that the official statement gives the 
full and final technical reasons for the surface failures. 
Since the motorway was by way of being a national 
advertisement, we can only press for wide publicity of a 
full report into the reasons why the failure occurred. It 
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can be accepted that this will not be available until after “a 
period of continuous thaw,” but the failure should be 
fully discussed in engineering circles, and, if they are not 
available now, figures for maximum permissible water 
content during construction of a road of this kind should 


be established 


N.A.T.0’s DEFENCE REQUIREMENTS 


With the United States and the Soviet Union both in 
the early stages of designing a nuclear reactor for the 
propulsion of ballistic rockets there would seem to be no 
end to the race to be primus inter pares in the coming 
missile era. Indeed it is a tragedy of our civilisation that 
fear should compel these countries to spend such a vast 
proportion of their resources—money, material and men 

on developing a weapon which it is very improbable 
will ever be used. The thermo-nuclear weapon has not 
changed human nature and thus cannot prevent war. 
But the more that is known about it, the more does every- 
one realise that at the worst it is a weapon of suicide and 
at the best could only achieve a victory not worth the 
name. None the less, if this vast expenditure has to 
continue—with Britain and other Western European 
countries contributing to a lesser extent—the N.A.T.O. 
powers should at least agree on the aims they have in 
view in developing weapons and equipping armed forces, 
While in no way minimising the appalling consequences 
of an H-bomb war, the U.S. Government is encouraging 
the American people to be prepared for it and to believe 
that they may well survive even if it should last a con- 
siderable time. Much of the armament of United States’ 
ships—carriers, cruisers and “ Polaris * submarines—is 


regarded as essential not solely as an additional medium- 
range deterrent, but also on the assumption that to knock 


out Russia completely would require more than the bombs 
of the Strategic Air Force. Even the operational 
value of many U.S. tactical weapons—such as the air-to- 
air guided missile—seems to depend on suitability for 
carrying a nuclear warhead. On the other hand, Britain, 
and indeed all the Western European nations, believe 
that they would be effectively defenceless in a thermo- 
nuclear war and that, as far as they are concerned, such 
a war is likely, therefore, to be of very short duration. 


This has been made clear in the pronouncements of 


British Cabinet Ministers. No doubt the almost negligible 
contribution—two aircraft carriers and two cruisers- 
which Britain is making to assist the N.A.T.O. navies in 
defending their communications in the wide oceans follows 
from the same conception about the effect and duration 
of a thermo-nuclear war. But to what extent would there 
be survivors in this country ? The point is important. 
For so many United States warships would be engaged 
in delivering the thermo-nuclear missile that we might 
have to rely solely on the Royal Navy to safeguard the 
import of goods for those survivors. It would not 
be possible to make those goods in our destroyed 
factories. 

There is an additional reason why there is much need 
for the N.A.T.O. powers to review their defence pro- 
grammes in the light of the new international situation. 
The Soviet leaders, warned that any attempt at major 
aggression in Europe would result in an H-bomb war, 
have shifted their attention to the under-developed 
countries, with two important consequences for the 
N.A.T.O. powers. The * Shield” in Europe needs in 
future only to be sufficiently strong to prevent an unex- 
pected Soviet coup d’etat—the occupation of a small 
enclave of European territory. To arm the “ Shield” 
with tactical nuclear weapons makes things difficult for 
Germany, is no longer necessary as a deterrent, and ts 
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undesirable as likely to bring on an H-bomb war. Even 
more important, the N.A.T.O. powers should realise that 
in these new circumstances, the 500 submarines, thirty- 
two cruisers, 150 destroyers and 4000 aircraft of the 
Soviet Navy now make sense. Russia appears, in fact, 
prepared, if it should prove inevitable, for a major war 
fought largely, if not entirely, at sea ; without the use of 
nuclear weapons, at least upon land ; and taking care to 
avoid extending the area of hostilities to the Continent of 
Europe. She may believe that she has the numbers and 
types of ships required to cut the Atlantic life-line and 
so induce the N.A.T.O. countries to call a halt to any 
Major operations resulting from a _ Soviet-instigated 
local trouble. 

The United States is meanwhile at last solving the 
problem of re-entry and has two intercontinental ballistic 
rockets—the “ Atlas’ and “ Titan ““—nearing the pro- 
duction stage and a third—the solid propellant ** Minute- 
man ~-—likely to be available in 1960. But while the 
United States alone can afford “ to put the fear of death ” 
into Russia and in that deterrent way prevent a thermo- 
nuclear war, it is surely essential for all the N.A.T.O. 
powers to prepare for the only other conceivable major 
war of the future. In particular, instead of the United 
States, British, French and Italian navies all producing 
their own varieties of tactical guided weapons—-the U.S. 
Navy actually has no fewer than twelve varieties —their 
knowledge might well be pooled and production con- 
centrated on the more efficient of each type for naval 
use : air-to-air, surface-to-air, air-to-surface and anti- 
submarine. 


WESTERN EUROPEAN TRADE 

About a year after the ending of the war in Europe we 
were bidden to attend a small dinner party in London. 
Our host was a noted French engineer. We duly attended 
what turned out to be a quite formal affair though very 
small. But we were quite baffled as to its purpose. Our 
host made a speech of welcome and went on to make 
some apparently trite remarks about international friend- 
ships and the need to draw nations closer together. It 
all sounded introductory. But then he sat down! The 
Englishman who responded appeared no less baffled than 
ourselves. He said his ** Thank you” very nicely, told a 
couple of humorous stories and with an embarrassed air 
concluded, Our French host looked somewhat put out ; 
clearly he had expected more ; and no one, we fancy, 
Was sorry when the party broke up unexpectedly early, 

Reading the White Paper published last Friday on 
* Negotiations for a European Free Trade Area” we 
were strongly reminded of that dinner party. For we 
cannot help suspecting that during the course of the 
Negotiations, just as during the course of the dinner, 
Frenchmen were talking about one thing and Englishmen 
were thinking about something very different. Ever since 
the war many Frenchmen seem to have dreamed of 
creating some kind of United States of Europe. Unrealised 
by the English, it was to help forward that idea, no doubt. 
that the little post-war dinner party was held in London, 
It has been with that idea in mind that France joined with 
Germany, Italy, Belgium, Luxembourg and the Nether- 
lands in the creation of the European Economic Com- 
munity by the signing of the treaty of Rome. But we 
suspect that the British representatives upon the Organisa- 
tion for European Economic Co-operation, who have 
been engaged for over eighteen months in trying to 
negotiate the creation of a Free Trade Area around 
the E.E.C., saw that Community only as a customs 
union whose main purpose was to abolish obstacles to 


trade. It has been baffling to them to find the French 
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setting far more store by the provisions in the Rome 
Treaty for the harmonisation and co-ordination of 
internal economic and social policies than by provisions 
dealing with tariffs and quotas. It has been surprising 
to them to find that, notwithstanding a readiness to join 
the E.E.C., Frenchmen still remain wedded to the protec- 
tion of industry ; and they have been nonplussed by 
the discovery that Frenchmen regard the Free Trade 
Area proposals with distaste. For through Gallic eyes 
Britain and the other “ Free Trade” nations would 
unfairly get all the advantages of belonging to a European 
economic system without undertaking any of the respon- 
sibilities inherent in a concept of a United States of 
Europe. 

Where then does Britain go from here ? It is not a 
pleasant thought that this country might be cut off from 
European markets which absorb some 12 per cent of its 
exports ; it is an even less pleasant thought that across 
the Channel there might grow up a protectionist economic 
community with an assured home market of 150 millions 
big enough to encourage the development of 
highly productive industrial methods through the use 
of which European producers might undersell Britsh 
industry in the Commonwealth and the outside world. 
But will the situation really deteriorate so far? Ever 
since the war the nations of Western Europe have 
co-operated within O.E.E.C. with very substantial success 
and to the advantage of all. We find it very difficult to 
believe that that habit of co-operation could be easily 
broken, Heat has been generated by misunderstandings 
upon both sides. The British have been baffled by the 
discovery that France sets more store by the creation of 
political unity in Europe than by the creation of an 
immense common market. The French have been 
baffled by the unwillingness of Britain to join that “ club,” 
failing to appreciate that Britain’s trade lies predomi- 
nantly elsewhere than with Europe and that its ties with 
the Commonwealth are strong. Is it really impossible 
to find a compromise ? If the O.E.E.C. is not to break 
some means will have to be found of associating the 
eleven nations outside the E.E.C. with the common 
market within it. Otherwise there might be a trade war 
in Western Europe. Surely neither the Six nor the Eleven 
could contemplate any such thing with equanimity. 


or So, 


UNDERGROUND GASIFICATION EXPERIMENTS 

The experiments in the underground gasification of 
coal which have been in progress for some years at Newton 
Spinney have been watched by many engineers with con- 
siderable interest. When these experiments were initiated 
in 1949 by the Ministry of Fuel and Power, they gave 
promise of a means for providing an economical source 
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of power from thin and faulted coal seams which could 
not have been economically mined in the usual way. The 
work was taken over by the National Coal Board in July, 
1956, and it came as something of a disappointment to 
many when last week the Board announced that it had 
decided to discontinue it. That decision has been reached 
because, even if the project was fully successful technically, 
the gas produced would, it appears, cost about 3d. a 
therm. This price, it is stated, would make the gas when 
used for the fuel supply to a generating station only just 
competitive with the normal methods of producing powe! 

The Board, therefore, considers that further expenditure 
on experimental and development work would not be 
justified, and has decided that production of gas and 
electricity should cease on the site in the early summer 

It will be recalled that a few months after the National 
Coal Board took over the experimental programme tt 
appointed Sir Alexander Gibb and Partners, in association 
with Messrs. Cremer and Brearley, to act as consultants 
in carrying out the development work, with Humphreys 
and Glasgow, Ltd., acting as the main contractor for 
the engineering and scientific work. At that time it was 
also decided to build a SMW power station near Newton 
Spinney and supply it with the gas produced as a fuel 
This station, as planned, was put into operation in 
December, 1958, and it is now using a small quantity of 
gas produced in the underground site—with promise of 
full production within the next few weeks. 
being obtained by two different systems of gasification, 
one developed as the result of British experiments, and 
the other based upon Russian experience. 

But although the results obtained at Newton Spinney 
have decided the N.C.B. to terminate the development 
contract with Humphreys and Glasgow, Ltd., and to stop 
experimental work, the contractor believes there is 
every chance that effective and economical gasification 
techniques will eventually be developed to make avail- 
able in all parts of the world a source of power from 
thin and faulted coal seams. In this connection, it 
must be pointed out that the considerable amount of 
work done in this country has provided a valuable 
fund of basic experience and knowledge which will 
not be entirely wasted, as Humphreys and Glasgow, 
Ltd., proposes to offer its services to other countries 
interested in the underground gasification of coal. The 
company is confident that, given favourable geological 
conditions, gas can be produced underground at a price 
competitive with any other form of power station fuel 
It is of some comfort to know, therefore, that the cosily 
experience gained in what has proved an uneconomical 
project in this country may actually prove to be of value 
in the “ export” field. We understand that the firm has 
already received inquiries from overseas on the subject 
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* SMOKE CONSUMPTION AT LEEDS” 

* Some informations have been preferred at the Leeds court-house 
against One or two firms for non-consumption of smoke. In the first 
case—an information against Mr. B. Stocks, paper-maker—the 
inspector stated that Mr. Stocks shad been frequently warned, but the 
nuisance still continued, and he had been instructed therefore to bring 
the case before the magistrates. He gave Mr. Stocks credit for trying 
to prevent the nuisance as much as it was in his power, but the fact 
was, that his flues and chimney were not large enough for the work he 
was doing. He had nearly 200-horse power, but only the same chimney 
as when he had 40-horse power. Mr. Stocks said he had spent a great 
deal of money in improving his furnaces and extending his boiler 
room, but though most anxious to meet the wishes of counsel, he 
was unable to do so to the extent he desired, because his chimney 
was not large enough, and the landlord would not enlarge it. At 


Dears Ago (FEBRUARY 4, 1859) 


the same time he did not think the nuisance was so great as had been 
represented. 


and stated 


** The bench held Mr. Stocks to be alone responsible, 


that they had no power to reduce the penalty below £10, but they had 
no objection to the case being adjourned for a fortnight to allow of an 
opportunity for arrangement 
were charged with a similar offence. 
gave evidence in support of the charge, which was denied by one of 
the partners, Mr. Firth, to whom a local journal, in reporting the ¢ 
seems to attribute very extraordinary personal powers. * He, writ 
the reporter, ‘had made great improvements during the last f{ 
months, and no one could consume smoke more effectively thar 

self.” The inspector said there was no doubt Mr. Firth could consume 
his smoke, but he did not, though he had been repeatedly 
with,—-Fined 40s. and costs.” 


Messrs. Newton and Co., corn millers 
The inspector and his assistant 


remonstrated 
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Dismantling the gable screen. The screen wes 
a double structure, each half comprising an arched 
truss and a horizontal latticed girder, with a 
screen and glazing between them. By supporting 
the horizontal girders near their mid-points, 
demolition of the arched trusses and screen 
structures above them could proceed, as shown 
here. Finally, the two horizontal girders were 
dismantled, the one farthest from the gantry being 
taken down first Each girder was considered 
iS a continuous beam, and first the ironwork at 
the points of contraflexure was removed, then 
the cantilevers remaining were taken down in 
stages 

Prior to this work, the gantry had been erected 
between trusses Nos. 1 and 2, and truss No. 1 
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gable screen, the gantry moved northwards 
successively dismantling trusses Nos. 2 to 11 
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Demolition of Cannon 


Street Station 


By H. P. HOLT. 


in interesting demolition has 


with the removal of the 192ft span cast and wrought iron 


roof at Cannon Street Station The 
dismantled from a gantr\ 
600 tons of ironwork was inaccessibl 
was jacked up on to a temporary track 
300/71 to allow demolition to proceed 


contained 2200 tons of iron 


and about 1850 tons was actually taken down 


11on, right, shows demolition of the last truss of the roo} 


RAVELLERS to the City of London will 

have noticed that amongst the great 
activity of rebuilding, a great structure, so 
long a landmark on the skyline, has lately 
been disappearing. The arched root ol 
Cannon Street Station has been removed 
This fine structure, constructed by Sir John 
Hawkshaw and completed in 1866, was a 
typical development of the * Railway Age.” 
It was constructed of nineteen wrought iron 
trusses, spaced at approximately 33ft centres 
and rising to a height of I1>!t above rail 
level, interconnected by heavy purlins and 
surmounted by a lantern running the full 
length of the root. 

Each crescent-shaped truss, which had a 
span of 192ft and a rise of 60ft, had, in the 
manner usual at that time, a riveted 
mental rib as the compression member and a 
solid round bar as the main tension member. 
fhe internal members were riveted vertical 
struts and diagonal flat bar cross bracing 
The main ribs were Ift 94in deep and 
had 3in by 3in by }in flange angles and 
I4in by 4in flange plates. The thinness of the 
flange plates contributed much to the bad 
deterioration of the structure. The rib was 
fabricated in small sections and riveted 
together on the staging after erection. The 
connections of the diagonal bracing are ot 
interest, as they were made with wedges. As 
the wedges were driven home each bar was 
prestressed to a considerable degree, thus 
giving the structure great rigidity ; such an 
early example of prestressed design cannot 
fail to arouse interest to-day. The truss shoes 
were of cast iron, each weighing about 5 tons 
The western shoe rested on a roller bearing 
to allow for thermal movements 

The purlins were of similar riveted con- 
struction to the main ribs and were Ift Sin 
deep; they were fitted into the web of the main 
ribs and bolted to the flanges. At the north 
end the roof was built into the brickwork 
of the former Terminal Hotel and at the 
south it terminated in a twin-glazed gable 
screen between two towers. The trusses were 
carried on top of the massive side walls 52ft 
above the rails. The roof structure con- 
tained some 2200 tons of wrought and cast 
iron ; it was covered for the greater part with 
glazing and, towards the eaves, clad in slate. 

The structure stood in its full majesty until 


seg- 


* Freeman, Fox and Partners 


A.M.1.Struct.t 


recently been completed 
roof 
1 section of the 
to the gantry, and so 
and then hauled 
The roof originall 


vork. but corrosion wes severe. 
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Roof 


IruUsses were 


roof containing 


The illustra- 


1940, when, during an air raid, most of the 


glass and slate covering was shattered. The 


rest had to be removed for safety and the 
four north bays over the concourse re-covered 
with timber and corrugated iron. From that 
time the tronwork was exposed to. the 
weather and suffered greatly from corrosion 


SCHEME OF DEMOLITION 


Some time after the war a survey of the 
old structure was made and it was found that 
deterioration was extensive and that restora- 
tion of the ironwork would be out of the 
question. Thus the structure had come to 
the end of its useful life and it was therefore 
decided to demolish the roof and replace it 
with a new structure in conjunction with the 
redevelopment of the station as a whole 
The consulting engineers, Messrs. Freeman, 
Fox and Partners. devised the scheme for 
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demolition, and tenders were invited in the 
summer of 1957: the contract was awarded 
to Cozens and Sutcliffe, Ltd.. in December, 
1957 

The station could only be closed to the 
public in off-peak periods. Most stringent 
precautions were necessary to guard passen- 
ger Safety, to ensure non-interference with rail 
traffic, and to avoid damage to railway pro- 
perty It must be recorded that during the 
whole of this diflicult operation no damage 
either to the public or railway property 
occurred. The contractor commenced work- 
ing at Cannon Street on April 8, 1958, 
Working hours, being restricted, were from 
1! a.m. to 3 p.m. on weekdays and from 
4 p.m. on Saturdays to 3 a.m. Monday. 

lo provide a working platform and to 
secure the parts of the roof to be cut away a 
gantry erected This gantry 
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Demolition of truss No. 1, showing removal of the last of the crossbraces 
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Erection of demolition gantry, prior to demolition of the main roof ironwork. 





The form of the roof 


trusses is clearly shown 


nds on tracks of 2§in steel 
laid on top of 
station walls and in the 
centre on a Steel trestle on tracks on platform 
5. The platform had to be strengthened to 
vad from the rolling trestle. 


bi head rails 


afi i i 
fhe gantry had a total length of 192ft, and 
was built by the contractor by adapting and 

i g an existing gantry which had 
previously been used by British Railways in 
the dismantling of a station roof in Birming- 
al Upon it was erected the scaffolding 
vhicl yrted the four electric cranes and 
from which all work was carried out This 

over 13 miles of scaffolding tubes, 

§.600 fittings and 175 tons of timber. 

It was ¢ led to start operations at the 
outh or river end of the station and work 
orthward | gantry was therefore 
erected | trusses No. | and No. 
As the scaffolding approached the outline ot 

t glazing bars and some of the 
nul vere removed to obtain a clear work- 

g spa Above the level of the roof the 

four electric cranes and cantilever beams 
which were to carry the trusses were mounted 
ind anchored down to the gantry. Then the 
irch rib of truss No. | was secured to the 
cantilevers by suspenders. By tightening the 
suspenders working stresses in the truss were 
released and the truss was ready for demolli- 
tion. Glazing bars and purlins between 
truss No. | and the gable screen were then 


removed and lowered into railway trucks. 
Prior to any the trusses, a stress 
inalysis had been carried out to study the 
behaviour of the truss during the dismant- 
ling. Due to absence of exact metallurgical 
data, working stresses 50 per cent lower than 
mild steel assumed. Furthermore a 
loss of cross sectional area of 25 per cent 
to corrosion was allowed for. 
tself was then dealt with in the 
iowing manner. As it was impossible to 
cut out bolts and withdraw wedges, all work 
had to be done by oxy-acetylene burning. 
First, all internal flat bar bracing members 
out. As the first cuts were made the 
severed parts sprang apart with some force, 
a good indication as to the pre- 
stressing in these members. Next, the bottom 
tie consisting of 5 in diameter solid round 


Work on 


were 


daue 
The truss 


were Cul 


thus giving 


bars. was removed. Difficulties were at first 
enc cutting these heavy wrough 


but special cutting nozzles were 


obtained, after which all cutting proceeded 


smoothly. As a third operation, all verticals 
were removed, leaving only the main rib 
and the cable tie. These ties had been 


installed earlier this century as a precau- 
tionary measure after some doubts as to the 
safety of the structure had been expressed. 
The force in this tie had to be carefully 
released by freeing its anchorage. 

There remained only the arched rib itself, 
which was still suspended from the canti- 
levers. The first two cuts in this rib were 
made in the crown and a small wedge-shaped 
section removed. During this operation 
careful observations were made as to any 
movements in the severed halves of the rib. 
Actually, in this first truss, the cut ends 
moved upwards and inwards by about 2in. 
To avoid this movement in future it was 
therefore decided that all other trusses should 
be lifted by this amount in the centre, by 
adjusting the suspenders, before cutting the 
rib. Once the first cut was made the rest 
of the rib was quickly disposed of, by cutting 
it into pieces about I 5ft in length, proceeding 
from the centre outwards. 


REMOVAL OF GABLE SCREEN 


With truss No. 1 removed, the gantry was 
rolled south, hard up against the end towers 
and the gable screen. The gable screen was 
a double structure. Each of the two trusses 
of which the screen was composed consisted 
of a latticed arched rib following the shape 
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of the roof, and a horizontal latticed girdet 
connecting the springings of the arched rib. 
Ihe “gable end” between the two was 
filled, in each case, with framing which carried 
the glazing on its south side 

Stress analysis showed that each bottom 
horizontal girder alone would carry the 
whole weight of the screen above it if propped 
somewhere near the centre. A scaffolding 
tower was therefore erected on platform 5 to 
provide this additional support. The arched 
rib of the outer screen was then cut without 
any movement taking place. The dismember- 
ment of both the ribs and the in-filling 
framing then proceeded swiftly down to the 
horizontal girders and up to the face of the 
brick towers. The horizontal girder could 
not be lowered in one piece because there 
was insufficient cranage, but by taking 
advantage of the fact that the girder was a 
continuous beam with fixed ends, it was 
possible to devise a scheme for dismantling 
in small sections, starting at the points of 
contraflexure. This work being successfully 
completed, it only remained for the ironwork 
inside the towers to be removed. The whole 
of this difficult operation was carried out in 


only one month 


Roor DEMOLITION 


With the screen removed, the gantry was 
removed north to truss No. 2, which was 
removed in the same manner as described 
for truss No. |. This process was repeated 
until truss No. 11 was reached. The gantry 
could then travel no further north due to 
various Obstructions within the station. It 
therefore became necessary to move the 
remaining eight trusses southwards to bring 
them within reach of the gantry. Each truss 
shoe was, in turn, jacked up by two 50-ton 
hydraulic jacks. The base plates, rockers and 
rollers of the trusses were successively 
removed and replaced by a running track of 
bull-head rails and 2Jin diameter steel balls. 
Details of the grillage and lifting stool at 
one of the truss shoes are shown in the draw- 
ing below. Toensure the rigidity of the struc- 
ture, a set of temporary bracing was inserted 
in the northernmost bay. All this pre- 
liminary work went on at the same time as the 
demolition of the trusses up to No. 11. 

With the track correctly levelled and 
secured, the gantry was withdrawn south- 
wards to a fixed position and two 20-ton 
hand winches fixed on their respective plat- 
forms on the bottom boom of the gantry. 
On the wet Sunday of November 2, the great 
move of over 600 tons of ironwork over 
ninety years old started, and on that day the 
structure was rolled 6Sft. The whole opera- 


tion Was completed on the following Sunday, 
306ft in nine 


the roof being moved hours 
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len minutes working time, the moving speed 
varying from 6in to Yin per minute. The 
balls were then removed from the running 
tracks and the roof secured. 

Demolition could then recommence in the 
manner described for the first truss until 
truss No. 18 was reached. In order to 
stabilise the last bay 18-19 and to hold truss 
19 when truss 18 and the intermediate bracing 
were removed, two lattice erection masts were 
put up, and truss 19 was fixed to them at its 
quarter points. Glazing bars, bracing and 
purlins were then removed, followed by truss 
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IS. The gantry was then carefully moved up 
to truss 19, which was secured and also dis- 
mantled in the usual manner 

The actual dismantling of some 1850 tons 
of wrought and cast iron and cables took just 
under seven months and was completed on 
January 13, 1959 ; only the temporary struc- 
tures noW remain to be removed. Meanwhile, 
the consulting engineers have prepared several 
schemes for the reconstruction which will fit 
in With the new development of the area, and 
it is anticipated that a decision will be made 
in the near future 


1959-60 Grid Tariff and Off-Peak 
Electricity Supplies 


By S. B. JACKSON* 


The new electricity Grid tariff for 1959-60 is intended to encourage loads that will 


improve the system load factor. 
the light of off-peak loads. 


In this article the author examines the tariff in 
He concludes that the new Grid tariff may help to 


attract such loads and suggests that, in the past, insufficient advantage has been 
taken of the existing tariff structure, partly because the Area Boards have made 
little attempt to educate consumers on the more effective use of their tariffs. 


EVELOPMENTS in the design and 
marketing of off-peak load equipment 
and the trend towards its use prompt an 
investigation of the present tariff structure 
to ascertain if this type of load can be catered 


for. It is pertinent to examine the new 
Grid Supply Tariff for 1959-60 in this 
connection. 


The previous tariff was £6 per kilowatt 
maximum demand, plus a running compo- 
nent of 0-46d. per kilowatt-hour, with a coal 
adjustment charge of 0-00060d. per Id. fuel 
cost above 60s. perton. The new tariff offers 
energy at £7 2s. per kilowatt maximum 
demand, plus a running charge of O-41d. 
per kilowatt-hour with a new coal adjust- 
ment charge of 0:00055d. per Id. fuel cost 
above 60s. per ton. It is hoped that the 
new tariff will result in an improved load 
factor. 

The Grid system load factor had risen to 
46-8 per cent (4100kKWh per kilowatt) by 
1951-52, but it has since fallen to 43-2 per 
cent (3780kWh per kilowatt) in 1957-58, 
representing a reduction of 320kWh_ per 
kilowatt, or 7-8 per cent. Expressed in this 
way it is clearly shown that the drop is 
serious and the new tariff denotes that it 
was expected to continue. Hence the 
necessity to create inducement to 
improve the load factor by an incentive or 
promotional element in the tariff. 

Relative Overall Kilowatt-Hour Cost with 
Load Factor.—Assuming a _ present total 
coal cost (coal, transport, handling) of 85s 
per ton, we obtain the respective running 
components : 


some 


Old tariff 
£6 per kilowatt maximum demand plus 
Pence per 
kilowatt-hour 
Fixed running charge 0-46 
(85 — 60) 12 ~ 0 00060 0-18 
Total running component 0-64 
New tariff 
£7 2s. Od. per kilowatt, maximum demand, plus 
Pence per 
kilowatt-hour 
Fixed running charge 0 2 
(85 — 60) » 12 » 0-O00SS 0-16 
0-575 


Plotting these two tariffs against annual 
load factor, as in Fig. 1, we find : 

1. The equating load factor for both 
tariffs is about 43-0 which may be the 
probable present load factor ( 1958). 


* Consulting Engineer. 


2. Below the equating load factor the 
average charges per kilowatt-hour will be 
increased. 

3. Above the equating load factor there 
will be a progressive reduction of average 
charges per kilowatt-hour (which is_ the 
object of the tariff) until 100 per cent load 
factor is reached where the reduction is about 
5 per cent. 

It would appear that the majority of the 
present loads will be subject to a slightly 
higher average rate to the Area Boards with, 
at present, a nebulous off-peak demand 
which will have to be cultivated, as com- 
pensation in the upper load factor regions. 
As the equating load factor is the existing 
system load factor, it is clear that the tariff 
seems to be designed primarily to protect 
existing revenue, which is very desirable, 
while at the same time offering some encour- 
agement for load development towards the 
higher load factor zone. 
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Promotional Element in New Tariff. —The 
extent of the incentive may be assessed in, 
relation to the present average works genera- 
tion cost 

Considering coal at &5s. per ton, 10,525 
B.Th.U. per pound and an average probable 
present station thermal efficiency of about 
25-6 per cent, we can tabulate the present 
various approximate energy constituent costs 


in Table I. 


Taste 1—Approximate Works Generating Cost 
Pence per 
kilowatt-hour 


Fuel for generation (including transport and 


handling) 0-575 
Operating salaries and wages 0 035} 
Oui, water, stores 0 004 40-079 
Repairs and maintenance 0-040 J 
Total works cost 0 654 


Transmission of this energy involves the 
Grid transmission system and transmission 
losses, Grid control, operation and mainten- 
ance costs. Assuming that the Grid trans- 
mussion system capital charges are satisfied 
in the fixed component of the tariff, we can 
regard the actual cost as delivered to the 
Area Boards as in the neighbourhood of 
0- 665d. per kilowatt-hour. Yet we find that 
the actual tariff charge is only 0-575d. per 
kilowatt-hour. 

It would appear that the fixed component 
of £7 2s. Od. per kilowatt maximum demand 
carries all items of works generating cost, 
except fuel for generation. Considering the 
balance of 0:079d. per kilowatt-hour for 
these items, if this is spread over, say, 
86,350M kWh and an annual system maxi- 
mum demand of 22,340,000kW, we obtain 
£1 5s. 3d. per kilowatt. As there will be 
some small diversity factor between the 
Area Board’s maximum demands on the 
Grid, without knowing the estimated 
load conditions for 1959-60 we cannot get 
any nearer than this. But it is highly probable 
that the figure will closely approximate 
t1 2s. Od. per kilowatt, thus denoting the 
reason for the increase of the fixed charge. 
It may be that the former fixed charge of 
£6 per kilowatt was already slightly below 
the actual costs of maximum demand. 

The new running component is, therefore, 
the bare average fuel cost of generation. 

But this is the art of the tariff-maker ; to 
cover his costs in the most dexterous manner 
while leaving the impression that there is 
something to be gained in the long run, 
which 1s precisely what the tariff does and 
sets out to do. In other words, it is equitable 
as far as costs are concerned, yet it has 
reasonable promotional value. 


AFFECTING 
TARIFFS 


CONSIDERATIONS Orr-PEAK 


As the majority of the additional off-peak 
load which ultimately materialises will be 
generated by the most efficient stations under 
base load operating conditions, it may 
appear inequitable to charge the fuel cost of 
generation at the average thermal efficiency 
rather than the thermal efficiency of the best 
stations, particularly as only those stations 
will be on load at the time of supply. 

Having regard to the fact that the load 
accretion will be only small for the time 
being, its effect upon thermal efficiency will 
be reflected accordingly. At the same time 
we must be expected to make some contri- 
bution to remaining works costs. It should 
also be remembered that the off-peak loads 
also appear on the system when the system 
load is either dropping off or being picked 
up, in which case there will be a number of 
relatively inefficient stations being shut down 
or started up. The probable variation of 
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it will be evident that any postulation of a 
rate of 0-35d. per kilowatt-hour with a coal 
increment of 0-O005d. per Id. increase of coal 
cost per ton would (at &5s. per ton) 
0-500d. per kilowatt-hour for fuel genera- 
tion cost, and this could only be attained by 


give 


relatively few stations operating at virtually 
optimum winter conditions of good vacuum 
it also disregards other factors which are 
necessarily taken into account in Iraming a 
tariff which related to the cost of 
supplying the load 
of 0-500d. per kilowatt-hour 1s too low to be 
justified by the economics 

Incremental Coal Rates.-A basis of off- 
peak tariff may be the incremental coal rates 
at which the additional energy is generated 
With coal at 85s. per ton, 10,525 B.Th.t 
per pound again, we obtain : 


must be 
It seems that the value 


Tapie WL —dIncremental Coal Cost 


Therma! efhciency Incremer coe 
pence k wat 

506 

0-483 

454 


) 4) 


Phe major portion of the 


peak load will be taken by the least efhicient 


additional off- 


stations on the system during the night. 
These will be in the 26:0 to 28-0 per cent 
thermal efficiency range The most efficient 
stations will be carrying the main or general 
load which is being charged at full tariff rate 
consumers should be 
entitled any derived from the 
load they provide to the most efficient 
stations. The value of 0-500d. per kilowatt- 
hour is less than the minimum incremental 
coal cost of the stations which will supply 


the additional off-peak load, added to which 


basic 


benefits 


These valuable 


are such allowances as may be necessary for 
incremental works transmission 

Night Load Conditions in the Immediat 
Future.— Fig. 2 illustrates the probable winter 
joad conditions 19-00 
07-00 hours for 1963, most of the 
modern high etfliciency stations employing 
1OOMW, 120MW and 200MW sets will be 
catering for the major portion of the night 
The probable plant allocation ts also 


costs 


between hours and 


when 


load. 
shown 

Ihe significant feature 
stations with 60MW sets will be carrying the 


is that as the 


general system reserve, their average thermal 
efliciency will be only about 5 per cent, 
but upon this is superimposed a block of load 
venerated at an average 

only 25-0 per cent 


ll, thus, be no higher 


which will be 
thermal 
The night average 
27-0 per cent 


efliciency 


than 2 

4 reasonable deduction would be that 
during the 1959-60 tariff period any addi- 
] load could only be 
efliciency of not 


nign 
generated at a_ thermal 
greater than 26-0 per and an incre- 
mental fuel Q-520d. per kilowatt- 
hour, with a propable overall total tncre- 
mental supply cost of about 0-600d. per 
kilowatt-hour, which is appreciably in excess 
of 0-500d. per kilowatt-hour assumed else- 
where. Consideration of incremental 
tariffs shows that during the night the 
incremental costs are continuously varying 


tional off-peak 


cent, 


cost ol 


cost 


Fig. 2 


and the problem of choosing the appropriate 
equitable rate arises if this basis of tariff is 
selected. Practical considerations would, 
however, indicate a straight rate associated 
with actual costs of supply. 

{rea Board’s Tariffs—As the new Grid 
tariff was only recently announced, we are 
unable to note its effect upon the Area Boards’ 
tariff policies. We can, however, compare 
the former Grid tariff with, say, the York- 
shire Area Board’s Industrial tariff, assum- 
ing again a coal price of 85s. per ton for the 
Grid tariff 


Previous Grid Tariff and Yorkshire 
{rea Board Industrial Tariff 


Taste TN 


Former Grid Yorkshire indu 
tariff tarifl 


f6 kW First lOOKVA, £4 15s 
Next ISOKVA, £4 10s 
Next 2SOKVA, £4 5s 
Excess kVA, £4 2s. 6d 
Plus Plus 
) 64d kW First *OO00kWhH KVA 
O-678d 
Next [200KWh/kKVA 
0- 625d 
Excess kKWhkVA 
0 880d 


The two tariffs are plotted to a common 
load factor base in Fig. 3. There are two 
possible deductions : either (1) as the fixed 
charge is based on kilovolt-amperes, kilowatt- 
hours, it may be that the average power 
factor of industrial loads on the Yorkshire 
network is in the region of 0-90; or (2) 
there is some degree of diversity between the 
general incidence of industrial loads of the 
Yorkshire Board and the Generating Board, 
giving a diversity factort of about 1-05 
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to 1-10: or a combination of both. 

Some kconomic  Considerations.—Every 
consumer is rightly expected to make his 
contribution to the system fixed charges 
Hence, having taken the maximum demand 
for which he has contracted. he can arrange 
his apparatus. processes and time of use to 
take maximum advantage of the progressively 
reducing kilowatt-hour charges in the tariff. 

As 100 per cent load factor requires 
S8760kKWh KVA maximum demand, Table 1V 
shows that after only 3000 « 100 8760= 34-2 
per cent load factor is reached, the first 
reduction begins to operate, and after 
4200» 100.8760 48-0 per cent load factor 
is reached, he can obtain energy above this 
load factor at 0-55d. per kilowatt-hour, 
which ts below the actual fuel cost of genera- 
tion of O-575d. per kilowatt-hour, despite 
the fact that this energy has to be transmitted 
and distributed, for which additional charges 
could properly be made. 

It should be also noted that the first incre- 
mental reduction operates at the load factor 
of 34-2 per cent, which is well below the 
average system load factor of 43-2 per cent 
and the probable Area Board load factor of 
47-5 to 50:0 per cent. Therefore, it is 
apparent that after this qualifying load factor 
is reached the next increment is being offered 
at below the actual total works generating 
cost of 0: 64d. per kilowatt-hour, which is not 
only generous, but a very definite incentive 
to increased usage. 

If now we consider a consumer having a 
load factor of only 20-0 per cent he will 
actually pay 1-270d. per kilowatt-hour, but 
the high load factor consumer using energy 
at 80-0 per cent load factor pays only 0- 765d. 
per kilowatt-hour, giving a reduction of 40 
per cent On the average kilowatt-hour charge. 
This can be worked out from the tariff given 
in Table IV. 

Under these circumstances, the Yorkshire 
Area Board tariff appears to be reasonable 
as a Whole in encouraging industrial demand. 
and if the consumer intelligently interprets 
it and arranges his long period off-peak 
processes accordingly his effort will be appro- 
priately rewarded. This is not to say that 
an improvement in the tariff construction 
could not be made. It is obvious that the 
\rea Board appears to be doing no more 
than pass the energy from the generating 
authority to the consumer at the cheapest 
possible rate, thus fulfilling its function 
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non -profit- making undertaking 

Characteristics of Night Off-Peak Load 
The general tariffs are designed to cover loads 
forming a part of the normal load configura- 
tion Where considerable diversity exists 

The existing night loads have negligible 
diversity and the night load curve ts charac 
terised by its relative constancy for any given 
period of the year. In general, the system load 
continues to fall until about 03-00 hours in 
the winter. and the minimum load may be 
reached a little earlier in the summer. 

The superimposition of extra load requires 
consideration of their characteristics. Con- 
heaters. floor heating 
cables, commercial water heaters, cold storage 
and soil heating are examples of continuous 
loads. On the other hand, thermostatically 
controlled water heaters and refrigerators 
are discontinuous and intermittent The 
continuous type of load with no diversity 1s 
highly desirable. The discontinuous type of 
load is equally desirable because it permits 
more consumers to participate for a given 
additional maximum demand. But, on the 
other hand. depending on the initial state of 
charge. the full charge may be reached as 
early as midnight or 01-00 hours, thereafter 


crete block storage 


merely requiring topping up to cover the 
insulation losses. Early completion ot 
charge may cause early, unwanted and 


embarrassing load depression. This is merely 
a brief hint that the development of night 
off-peak loads may create their own special 
system problems 

Generating Plant Available at Night 
Although there is a large surplus of generating 
plant capacity during the night, most of tt 
cannot be used because of its lower efficiency. 
The most efficient stations carry the night 
load, but system strategic considerations 
demand a much greater system reserve than 
is permissible during the day. This means 
that for an appreciable period the most 
efficient plant on the system may be running 
considerably below rating, with consequent 
fall of thermal efficiency. For example, a 
station with a maximum thermal efficiency 
of 33-0 per cent will be delivering energy at 
only 29-0 to 30-0 per cent thermal efficiency 

Having revicwed only some of the probable 
effects of off-peak loads upon generating 
plant and Grid system operation and night 
economics, although the whole of the capital 
charges have been met in the tariff maximum 
demand component, the effects referred to 
will affect the probable running component 
or special rate for off-peak loads. Obviously 
the financial integrity of the operations must 
be preserved by night as well as by day 


NIGHI 


Under such circumstances, the additional 
loads should at bear the actual costs 
incurred in production and transmission to 
the consumer. These would include the 
actual fuel costs of generation at night: a 
proportion of operation salaries and wages 
oil. water and stores costs ; repairs 
and maintenance costs due to the higher 
plant load factor of the most efficient plants ; 
and some contribution to the transmission 
Considering now a station operating 
at night at an average night thermal efficiency 
as high as 30-0 per cent with coal of 10,525 
B.Th.U. per pound, and 85s. per ton, and 
making some contribution for the additional 
costs referred to, we have : 


Orr-PEAK TARIFFS 
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costs : 


costs. 





Tapit \ 

Pence p 

kilowatt-t 

Coa » 4 
Operat j 1wes 0 O10 
>) water, § O 004 
Repairs and maintenance 0-020 
Total generation cost 0-524 
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and as the overall transmission elliciency to 

the consumer will be no greater than 85-5 pet 

cent, which is the average for the whole yea! 
. O $24 100 : 

and making some further contri 

bution in respect of 


Distributior SIS Ooo 


so that an off-peak charge on this basis of 
0-625d. per kilowatt-hour would barely 
cover all the actual costs incurred. Such a 
charge would be on at least a realistic basis 

Comparing this with the last kilowatt-hout 
component in the Yorkshire Electricity 
Board tariff of 0-55d. per kilowatt-hour, it 
would appear that this Board is now selling 
energy which, if industrial consumers elected 
to use it for off-peak purposes. would cost 
them 12 per cent less than the real cost of 
producing the supply during the period 
considered 

While the Yorkshire Electricity Board 
only has been cited, we tabulate here the 
final kilowatt-hour components now offered 
by all Boards 





TABLE \ Final Running Components u 
Industrial) Tariff Ay {rea Boards (1958—-§9) 
t " kWh 
t g re perk WH 
Board 
Southern 0 60 
South West 0 60 
Eastern 0-52 
East Midlands 0 63 
Midlands ) §7 
South Wales 7 
Mersey and North Wake 0-72, 0-62 
0). S85 
Yorkshire 0 85s 
North East 0 S765 
North West 0 89 
South Scotland 0. §? 
North of Scotland ) &2 


These values are inserted without comment, 
except to observe that the North of Scotland 
Hydro-Electricity Board is a special case 
where generation consists of hydro, steam and 
diesel in an area where the population is 
remote and sparse, involving very long trans- 
mission distances per consumer and_ high 
distribution costs 


CONCLUSIONS 

It is too early to indicate the probable 
effect of the new Grid tariff on the tariff 
policies of Area Boards. Declining overall 
system load factor which determines the 
nature of the fundamental Grid tariff may 
oblige Area Boards to recast their policies 
in order to avoid its detrimental effects upon 
their own finances. The new Grid 
may be of some assistance in the development 
of longer-period loads of the off-peak type 

To attract this load it would be necessary 
to dispense with the second kilowatt-hour 
component and charge at the third rate for 
agreed loads during agreed off-peak periods 

The new Grid tariff will be of some assist- 
ance in attracting off-peak loads on a wider 
scale. 

While it is a legitimate aspiration of con- 
sumers to desire the cheapest possible rates, 
it is felt that not sufficient advantage has been 
taken of the existing tariff structure. This 
can only be attributed to ignorance, but 
little attempt has been made by Area Boards 
to provide education on the more effective 
use of their tariffs A more imaginative 
policy is necessary. 

The means whereby off-peak energy can 
be applied for industrial purposes are 
numerous. Jo employ these means efficiently 
involves studies and co-operation of both 
parties—-user and supplier. A more active 
campaign in this direction 1s necessary. 

The new Grid tariff provides a_ useful 
vehicle in this connection, but whatever struc- 
tures are employed they must at least main- 
tain the financial integrity of the supplier at 
the time of supply. 


tarif? 





Direct-Injection Option 
A DIRECT-INJEFCTION engine has now. been 
added to the range of oil engines made by 
fF. Perkins, Ltd., Peterborough ; known as the 


Four 270 DD.” it is a variant of the 269° 5 cubic 
inch “ 1.4.° and all possible parts, right up to 
vudgeon pins, remain interchangeable. It will 
be recalled that the “ L4° is a low-cost engine 
running up to 2000 rp.m. only, and ‘it was 
considered that over this relatively narrow 


speed range (maximum torque occurs at 1000 
r.p.m.) an open combustion system could be 
expected to function satisfactorily 


The new engine has a maximum. brake 
mean effective pressure of 106 Ib per square 
inch, against 102 Ib per square inch formerly, 
at the same speed of 10000 rp.m both 





side, the 


exhaust 
can be recognised by the inclination of the nozzle 


From the direct-injection engine 


holders. The unusual attitude of the lift) pump 
« demands a pump devoid of a sludge drain plug 


versions have an agricultural rating of 62 hp. 
at 2000 r.p.m. The nominal compression ratio 


has dropped from 174 to 16, but a major 
improvement has been secured in the cold 
starting, the direct-injection engine Starting 


without aids down to 15 deg. Fah. and, with the 
use of a “* Thermostart,” down to § deg. Fah., 
whereas the corresponding figures for the 
earlier engine were 15 deg. Fah. higher, even 
though a 128Ah battery instead of a 11SAh 
unit was used. The direct injection system has 
also reduced the duty of the cooling system very 
considerably, by the order of 25 per cent, and 
there is expected to be a reduction in fuel con- 
sumption but, valuable as directly comparable 
data would be, there are as yet no efficiency 
figures available 

As was mentioned above, a very high degree of 
spares interchangeability exists between engines 
with the Perkins combustion system and those 
with direct injection, and hence the combustion 
chamber had to be designed into a prescribed 
depth between gudgeon pin and cylinder block 
upper face. This has been achieved with a 
toroidal combustion chamber and a _ nozzle 
having four holes not quite evenly spaced. The 
open chamber version, consistently with its 
design for a low selling price, employs a 
C.A.V. * D.P.A.” distributor pump instead of a 
size AA camshaft pump ; the mechanical 
governor is standard. This installation does not 
make use of the variable timing feature of the 
* D.P.A.,” but it does embody automatic retard 
at very low speed as a starting aid. One further 
noteworthy simplification on the fuel system is 
that the spill from the nozzles, which is large on 
nozzles chosen for use with a distributor pump 
is carried away by plastics tubing ; the tubing 
itself is more expensive than its equivalent in 
metal, but the absence of joints and fittings com 
pensates for this. The engine illustrated aboxe 
does not have this plumbing 

One application for which the new engine has 
been accepted is in the Massey-Ferguson “65” 
tractor: it is interesting to note that this large, 
low-speed, wet-liner engine costs less than the 
alternative unit, the higher-speed dry-liner ** P.4” 
designed for road vehicle application. 





exhibitic 


Town Roads Town Roads 


= 
To-day and or 


row is being held, until tomorrow, at 
tution of Civil Engineers in Westminster The 
Great Hall has been filled with a display of models 
drawings and photographs showing urban road 
schemes—either projected, under construction 
or in use, in large towns throughout the world 
Urban motor roads on the most lavish scale are 
exemplified by roads in use in the United States 
but in Europe, and in other parts of the world too 
there is vast activity with urban road schemes 
On this page we give three examples of schemes 
ynder constructior 
The first illustration shows recent progress of 
the Barton high-level bridge on the Stretford 
Eccles by-pass in Lancashire, with work in pro 
on the south bank of the Manchester 
All girders of the first four viaduct 
shown in position and the fabrication of a 
’ cantilever girder has been started on the 
ground. The bridge has a total length of 2425ft 
and a height of 97ft above water level. (Engineer, 
j. Drake, Lancashire county surveyor cor 
tractor, G. Dew and Co., Ltd.). his 6-mile 


torway 
2 
he Briisseler 


r ndabourt 


ywer Kassel to Heerdt 
with the existing Fed 


Aachen 


for 70 

to expressways Sti 

the city of Sydney 

of the projected ad =systen 
expressways—the orth-Western, the Westerr 
the South-Western d the Southern—radiating 
from the central core and linked by 


ring road The first parts of the system, for 
f Sydney, to be undertaken, are 


the centre 
the Circular Quay Roadway (shown on the 
RIGHT crossin Macqu > Street) with the 
Eastern Suburbs Distribut 
Circular Quay Roadway takes traffic fron 


the Sydney Harbour Bridge to Macquarie Street 


Expressway The 


and to the Eastern Suburbs Distributor, which 


ed underneath the Botanic Gardens 


he tunnel is complete 


4 is 


Cquarie Street 
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by-pass will cost some £5,340,000. Commencing 
in Stretford on the Swansea-Manchester Road 
A.56, it passes through Urmston, Eccles and 
Worsley, terminating at the Courthouse on the 
Bolton-Stretford Road A.575. Two-level access 
has also been provided at the following points 
(1) Stretford Road, Urmston—access to and 
from the South only. (2) Lostock Circle—to 
provide for Urmston and Stretford traffic. A 
future road is planned to connect with the Trafford 
Park Industrial Estate. (3) Barton Road, Urmston 
—access to the Trafford Park Industrial Estate 
and Urmston. (4) Liverpool Road A.57, Eccles— 
to serve traffic to and from Eccles and the West 
Eighteen other bridges and two _ pedestrian 
cyclist subways will be constructed 

The Seestern flyover roundabout (LEFT) 
carrying the Briisseler Strasse, a motorway 
traversing the heart of the city of Disseldorf, 
over the motorway to Krefeld. The motorway 
which is free of all crossings at grade, collects the 
traffic from Duisburg and the Ruhr district and 
carries it to the North bridge (over the Rhine) 
on an elevated approach road, called here the 
Urdinger Strasse. On the left bank of the Rhine 
the motorway, which is now called Brisseler 
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Germany's major urban motorway project is 
the 62km-long Ruhr expressway, a chain of urban 
motorways linking the cities of the highly indus- 
trialised Ruhr district. It runs from Unna in the 
east, through Dortmund, Bochum, Milheim and 
Duisburg. In 1953 it was decided that the existing 
road was inadequate for the traffic rate of 20,000 
to 30,000 vehicles per day and that it must be 
reconstructed, throughout its length, to full 
motorway standards. Already 15km of the new 
motorway are in use and the rest under construc- 
tion or planned. The expressway has generally 
an overall width from 29: 5m to 32m, but the width 
will be increased at certain points in the towns 
All intersections are to be on two levels, with 
one projected three-level interchange in Essen 
Access points have to be at intervals of about 
2km, because of the nature of the route 

The section of the expressway through Essen 
was the most difficult to plan. The solution finally 
chosen comprises 2:8km as a depressed road, 
0-2km as an elevated road, a tunnel nearly 1km 
long, and 2km on the surface. The expressway is 
costing approximately £400,000 per kilometre to 
build in the Westphalia section. It is noteworthy 
that already, in the completed sections, the 
accident rate has dropped to one-third of that on 
the sections not yet reconstructed. The illus- 
tration RIGHT shows construction in the Bochum 
district, where the road passes under a railway 
spur serving a mine. This section is now complete 

The LOWER RIGHT illustration shows a viaduct 
under construction on the Brussels inner ring 
route. This viaduct is 1640 yards long, and is of 
reinforced and prestressed concrete Recent 
road improvements in Brussels have become 
widely known, and seem to have served as an in- 
spiration for proposals in other cities. Further details 
were given in ‘‘ The Engineer "’of April 25 last 


Motorways form an essential part of the pro- 
posals now being considered for the roads of Rome 
The scheme, we are told, is ‘* based on organised 
decentralisation.’ Three new ‘“‘centres,’’ one 
already existing, will be connected by a great 
urban motorway which will link up with the 
‘* Austrada del Sole "’ in the north, and also in the 
south-east. There is also a project for another 
urban motorway, the east-west expressway, 
which would be similar to the Brussels scheme 
The model illustrated BELOW shows this route 
along the Corso d'ltalia, at the Porta Pinciana 
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Turbo-Generator Behaviour in 
Abnormal Operating Conditions 


1t an ordinary meeting of the Institution of Electrical Engineers in London, vester- 
day, February 5, a paper on™ Turbo-Generator Performance Under Exceptional 


Operating Conditions,” by 1. H 
pre sented for discussion 


substantial leading power factors 


Vason, P. D. 
Details were given of tests on a generator operating al 
with 


Aylett and F. H. Birch, was 


different. excitation control systems 


Instances of instability and out-of-step running were recorded, as were tests on the 


machine as a 


synchronous generator at various slip frequencies 


For the first time 


in this country use was made of a method of synchronisation in which a running 


generator was switched on to the bushars and excitation was then applied 


Extracts 


from the paper are reproduc ed here 


improved performance 
developed continuously 


N addition to the 
ol 
regulators in the normal 


the recently 
acting automatic 
lagging-power-factor operating region, it has 
been claimed’ that regulators will 
permit operation at power factors 
appreciably more leading than was possible 
with earlier normally inactive regulators 
Such a performance could enable the gene- 
rator short-circuit ratio to be reduced, result- 
ing in savings in the weight per megawatt of 


these 


Sale 


venerator output 

With the advent of 275k\ 
and even higher voltages in some countries, 
a leading power factor will be required at 
exporting stations under certain conditions of 
load. The testing of both a con- 
tinuously acting and a normally inactive 
regulator, particularly under leading-power- 
conditions, is therefore a 
importance. Stability of 
however, the only factor to 


transmission, 


yystem 


factor operating 
matter of prime 
excitation is not 
be considered when operating large highly 
rated generators at leading power factors, 
since additional heating at the ends of the 
stator core output limitations 

Until comparatively recently, little 
been published regarding the possibility of 


Can Cduse 


has 


continuing to run a turbo-generator on load 
event of loss of excitation or of resyn- 
Some 


in the 
chronising should pole slipping occur 

inadvertent 
occurs, they 
halt the rated 
breaker as 


understand that, if 
of the field breaker 
to about 


operators 
tripping 


| 


hould red load 


an reclose the field 
However, the practical 


running are by 


utpul 

quickly as Poss hic 
ol asynchronous 

cans completely realised, and a study ot 


problem was undertaken 


pr 
proce 
ed necessary in this country, 


extent in 


dure which has not so tar been 


although 
Eastern 
: 


synchronising a running generator 


it has been used to some 
Europe, 1s 
by first switching 


taen 


yr it on i¢ busbars and 


applying tation n the event of 


loss Of synchronising equipment, such a 


.< 
technique has been considered as a temporary 
n 


neasure, but, prior to the tests described, 1 


had not been put into practice 


1tSt PROGRAMMI 


Ihe tests reported in the paper were made 
60MW_ hydrogen- 
North 
Tyne 


mm one of four standard 
turbo-generators at Stella 


Newcastle upon 


cooled 
power station, neal 
The few results of some similar tests made on 
machines at other stations (e.g. Marchwood) 
are given lor comparison 

All the Stella North generators were con- 
nected through step-up transformers to a 
132kV system which was connected, either 
directly or indirectly, to a 132kV_ system 
based on Stella South power station, where 
tive GOOMW and step-up trans- 
formers were installed. Both 132kV systems 
were connected to the 275kV system through 


machines 


up to four IZ2OMVA autotransformers at 
Stella West substation. A 100-mile 275k\ 
double-circuit line connected Stella West to 
Monk Fryston substation in Yorkshire, 
which was in turn connected to the 275kY 
system further south. The fault level at the 
132kV_ busbars at Stella North (excluding 
infeed from the test machine) varied over 
the period of the tests between 2500 and 
3000M VA. 

All nine sets at the two Stella stations have 
main and pilot exciters driven by the main 
shaft through reduction gearing. One of the 
generators at Stella North was chosen for the 
tests because additional thermocouples had 
previously been fitted to the stator to facili- 
tate measurement of end heating when 
operating at leading power factors. — Par- 
ticulars of this machine and its. step-up 
transformer are given in Table I 

Taste |—-Plant Data and Symbols 


wv rated at 6OMW at 0-8 p-f. lagging, [1 KN 
S000 r pon 

Short-crrcurt ratios 

With non-magnetic end-rings 

With magnetic end-rings 

Synchronous reactance, X4, per cent 

X'4. per cent 

XZ per cent 

phase-sequence reactance 


Transient reactance 
Sub-transient reactance 
Negative 
cent 
Direct-axis time-constants, second 
Transient open-circuit, v4 
Transient short-circuit 
Sub-trans 
‘constant 


reid current 


magnetic end-rings) 


rangle with respect to infinit 


put. MVA 
vad) TE RRKYV 


130 tests were made in July and 
1957, and March, 1958. These 
operation of the generator under 
excitation, and with two 
diflerent' types of automatic regulator 

stability-limit tests ; suddenly changing the 
voltage applied to the regulator, and suddenly 
altering the impedance between the step-up 
transformer and the 132kV busbars. Stator 
end heating was measured under different 
conditions, and out-of-step operation, asyn- 
chronous running and self-synchronising tests 


Over 
October. 
included : 
hand-control of 


were recorded 

Measurements were made by oscillographic 
and pen-on-paper recorders and sub-standard 
bench instruments. The rotor angle was 
indicated in the control room by means of a 
magslip, which compared the phase of the 
stator voltage of the main machine with 
that of a tachogenerator coupled to the main 
shaft. This angle was also measured during 
the second series of tests, by apparatus giving 
visual indication, and by a photographic 
record obtained by stroboscopic means.’ 
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REGULATOR PERFORMANCE 


[he tests carried out on the two different 
designs of high-response continuously-acting 
regulator show that they are capable of 
maintaining steady generator operation with 
rotor angles in excess of 90 deg. To give 
optimum results, the damping used is rather 
critical, and control with present designs is 
limited to rotor angles of about 135 deg 
with respect to the h.v. busbars. However, 
itis unlikely that in the foreseeable future the 
system will necessitate such equivalent leading 
reactive Outputs at full-load, and, in any case, 
the stator current would appreciably exceed 
rated value under such conditions 

The continuously-acting regulator and the 
reactive-power limiter tested at Stella North 
operated and maintained the reactive output 
very close to the limiter setting, and assuming 
that heating considerations permit, it should 
be possible to operate generators at leading 
power factors up to values corresponding to 
a rotor angle of at least 90 deg. and still 
maintain a reasonable stability margin. 

A recent paper® has drawn attention to the 
fact that the existing definition of nominal 
exciter-response is not applicable to exciters 
operating In conjunction with continuously 
acting regulators, and that there is no recog- 
nised definition for such excitation schemes. 
The results shown in Figs. | and 2 give a 
picture of the overall response at the terminals 
of a loaded generator for stator-voltage step 
changes. The initial maximum rates ot 
change of reactive output for the normally 
Inactive and continuously acting regula- 
tors were 10 and 20MVArs respectively, 
which, considering the relatively large time- 
constants in the complete loop, comprising 
regulator, exciter and generator, indicates a 
big response improvement with the con- 
tinuously acting regulator. 

The successful introduction of the 
tinuously acting regulator has meant that, 
even though it may be necessary to operate 


VOLTAGE 


con- 


12 14 16 18 20 


TIME — SE¢ 
1—Normally-inactive-regulator 
limiter test 


reactive-power 


— REACTIVE POWER LIMITER SETTING 


TIME — SEC. 


determine the effect of operation of the leading-reactive 
limiter, step changes were made in the automatic-regulator 
| circuit to reduce excitation Fig. | is for a 7 per cent 
hange with a normally inactive regulator controlling 
ind Fig 1 10 per cent change using a con 
y acting regulator Identical initial conditions and step 
t essential, since a close comparison of the two 
intended. Their responses are. in 

very different 


2 is for 


any case 


Fig. 2—Continuously-acting-regulator reactive-power 
limiter test 
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at busbar powel 
values of short-circuit 


factors of O-9 leading, 
ratio (s.c.r.) can be 


appreciably lowered below the present general 
exceeding 


hgure without safe rotor-angle 


U6 


BAR 


IR ATHY 
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MACHIA 


Assumptions 


Generator rated power tactor, O 35 lagging 

Generator terminal voltage maintained at n nal value by 
iap changing 

Generator step-up transtormer reactance 17 per cer 


Fig. 3—Relationship between short-circuit ratio and 
leading busbar power factor for rotor angles between 
70 deg. and 100 deg. 


operation. Fig. 3 shows how the machine 
s.c.r. Varies with leading power factor at the 
high-voltage busbar for a particular rotor 
angle. Certain assumptions are made. and 
that of constant machine voltage by tap 
changing 1s only valid up to certain operating 
conditions. The number of transformer taps 
is limited, and, depending on the high voltage. 
which is regarded as being constant. the 
generator terminal voltage and output fall 


with increasing leading reactive output. This 
has to be considered when arriving at a 


machine s.c.r. for a particular leading power- 
factor limit. Until recently, large generators 
for connection to the 275kKV_ transmission 
system have, in general, been designed for 
a power factor of 0-85 and 0-6 s.c.r. On 
the basis of a maximum leading busbar 
power factor of 0-9, and limiting the rotor 
angle to 90 deg., the s.c.r. has now been 
lowered to 0-4. Such a reduction should 
effect savings in generator materials and, 
what is perhaps more important, the transport 
weight of the stator. Since generators are 
preferably built and tested in the manufac- 
turers’ works, the existing transport-weight 
restriction tends to limit the development of 
very large units. A saving, if only of the 
order of 8 or 10 per cent on a 200-ton stator 
transport weight, could therefore be decisive. 


STATOR-CORE END HEATING 


The core-end heating tests, taken over a 
range of power factor, show an appreciable 
rise in temperature in the region of unity 
power factor, and indicate that the maximum 
rise would be at between 0-8 p.f. and 0-7 p.f. 
leading. At 0-9 p.f. leading, where future 
large generators may be required to operate 
at certain times, the temperatures of the 
machines tested were well within permissible 
limits. There are some differences between 
the Stella and Marchwood machines, even 
with the rotor end-rings of the same material. 
Ihe Marchwood figures are higher, primarily 
because the point at which the maximum 
temperatures were measured was not near a 
ventilated surface. 

The very large machines now being built 
have stator ampere-turns loadings per inch 
periphery nearly twice those of the 60MW 
machines tested. However, detailed modi- 
tications to improve the ventilation in the 
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region of the stator-core clamp-plates, and 
the use of hydrogen pressures of 45 Ib per 
square inch (gauge) will ensure that accept- 
able limits are not exceeded. Heating tests 
on machines more highly rated than those 
tested are scheduled for the near future 


ASYNCHRONOUS AND OUT-OF-STEP OPERATION 


The tests have shown that, with increasing 
values of slip, there is a rapid increase in 
generated power up to a maximum. but the 
peak value depends on the value of the stator 
voltage and the rotor-field connections. For 
the 6OMW machine tested. the peak occurred 
between about 0-5 and 1-5 per cent slip, 
and at higher slips there was a reduction ot 
power. If, when operating at full load, the 
excitation were lost, the machine would run 
asynchronously at a slightly lower load but 
with a stator current much higher than rated 
value. If the steam input to the turbine were 
not quickly reduced, the overcurrent pro- 
tection might, depending on its setting, trip 
the set. However, if load is reduced quickly 
to about 50 per cent rated value, the stator 
current will be about normal, and the operator 
can take steps to restore excitation. Such 
operation should be possible for prolonged 
periods unless it gives rise to unacceptable 
voltage reduction on the supply system. 

Where automatic regulators with reactive- 
power limiters are used, the possibility of 
slipping poles due to excessive reduction of 
excitation is remote For normal fault- 
clearance times, instability due to external 
faults also rarely occurs. Where the clearance 
times are excessive and synchronism ts lost 
the machine generally resynchronises. The 
position may not be quite favourable 
where the rating of the machine concerned 1s 
relatively high with respect to the rest of the 
system. Where this condition arises, a more 
closely integrated system of turbine and 
generator control, sensitive to load, voltage, 
reactive power, rotor angle. slip and speed, 
may be desirable. 


SO 


SELF-SY NCHRONISING 


The tests established that self-synchronising 
is a practical operating procedure for 
generators provided with step-up trans- 
formers. There was some minor trouble with 
the field-breaker auxiliary contacts, due to 
incorrect time sequence, but voltage dips with 
a local short-circuit level of about 2500MVA 
were small. and there were no adverse thermal 
or physical effects on the generator, as far as 
is known. Self-synchronising can therefore 
be used in an emergency to connect a genera- 
tor to the system, and the procedure used tn 
the tests could be adopted. It would be most 
convenient to connect when the slip was 
negative rather than positive, and the field 
breaker may be closed at any time after the 
transient inrush currents have become small, 
say, 0-5 second after closing the main 
breaker. It would be prudent to allow a 
larger interval of time to avoid the possibility 
of switching-in the field before the main 
breaker is closed, and five seconds might be 
appropriate. Remote electrical closing of 
the field breaker would be useful. 

The use of self-synchronising as a normal 
operation feature appears attractive where 
completely automatic control is required, or 
where the distance of a circuit-breaker from 
the generator it controls makes the syn- 
chronising equipment elaborate and expen- 
sive. However, the end-winding insulation 
might eventually suffer some damage and 
self-synchronising has not far been 
considered justified for turbo-generators in 
this country. Further tests on a machine 


sO 


which is frequently synchronised are being 
considered. The number of connections to 


217 


the system could be recorded, and the stator 
winding pressure-tested at intervals when the 


end-connections could be inspected Ihe 
introduction of gauges to measure deflections 
at various points in the end-windings would 
be an advantage 
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Obituary 
W. ROYLANDS COOPER 


WE regret to have to record the death on 
January 29 of Roylands Cooper who joined 


the editorial staff of this journal in 1921], 
He was 73 years of age. Though he had 
been retired for several years he continued 


up to within a very few weeks of his death 
to contribute to our columns. — Literally 
hundreds of acquaintances will be distressed 
to hear of his death 

Curiously enough, considering that he was 
one of the editors of this journal, Roylands 
Cooper was not a good writer He wrote 
too much in a flurry of haste and sometimes 


with too little care. Other editors who 
had to read and check his proofs were 
therefore far from blessing him! But in 


the collection of information, in persuading 
people to give him drawings and photo- 
graphs, in discovering in advance contiden- 
tial information and so forth he was superb 
and tireless. From the moment he woke to the 
moment he went to bed he was a bustle of 
energy, never wearying in seeking informa- 
tion, in talking to all and sundry who might 
prove helpful, in person, over the telephone, 
in his own office, in their offices, in 
and buses and tubes, in the going 
round a works. So super-abundant was his 
energy that it was exhausting for lesser 
mortals to spend much time with him. His 
memory tor names and faces was phenomenal 
so that he collected a very large variety of 
acquaintances. Moreover his personality was 
attractive. One might be irritated by the 
sheer exuberance of his vitality but never 
for very long. For Cooper liked his fellow 
men They liked him in return. 

In this country Roylands Cooper was par- 
ticularly well known amongst marine engin- 
cering people for that was a field he especially 
made his own editorially. But abroad he was 
more widely known. During the first world 
war he was interned in the big Ruhleben 
camp outside Berlin. He helped with its 
Organisation and running, and in the process 
acquired fluency in the French and German 
tongues. He was thereafter particularly at 
home in Germany and loved nothing better 
than to travel to that country to visit fairs 
and exhibitions and the like gathering infor- 
mation for THe ENGINEER. Throughout his 
retirement he had continued to make visits 
there, especially to report upon successive 
Hanover Fairs. 

No journal was ever blessed with a more 
loyal servant than was THE ENGINEER in 
Cooper. Quite simply, for Roylands Cooper, 
there was no other journal in the whole wide 
world that could bear comparison with it. 
Nor, in his estimation, was there ever an 
editor to bear comparison with the late 
Loughnan St. Lawrence Pendred under 
whom he served for nearly twenty-five years. 

Once a week, regularly, until a few weeks 
ago he visited this editorial office. We are 
going, very much, to miss the sight of him 
and the sound of his voice. 


trains 
street OF 





th 


etter to the 


ua Sé 


Editor 


rre wm 


PEAK-HOUR TRAVEI 


In your issue of January 23, you 





SIR, very 


ightly ask why it is proving so difficult to 

yke a wider interest in the staggering of 
office hours in Central London, when such 
considerable and obvious advantages are 
{ am afraid the one reason quoted again 


demonstrates understandably the exist- 
ence of a certain amount of confusion con- 
erning the the scheme. 


Generally speaking, it is a good thing for 


application of 


offices to open and to be in action during 
in certain spheres 
of business it is essential—in others the point 
Whatever the field of business 
at all why the required 
It is merely 


similar hours of the day 


does not arise 
there is no reason 
hours should not be maintained. 
a question of adjusting the hours of as many 
individuals as is economically possible within 
the total framework, and, after all, there can 
be no great harm in the office doors being 
open up to thirty minutes earlier in the morn- 
ing and up to thirty minutes later in the 
evening. Where it is absolutely essential that 
certain employees should be available between 
the magic hours of 9.30 a.m. and 5.30 p.m., 
then they need not be subjected to any 
shuffles 

Any contribution to the easement ot 


hour scramble is better than 


the 
ippalling peak 
g all, and undoubtedly there is a 
deal ol 


aspect of the * 


noth ‘ 
nothing at 


misunderstanding about this 


great 
* Staggering ”’ scheme. 
R. HENDERSON- TATE, 
Traftic Committee 
Zone 2 (West) 
London, W.1 
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Book Reviews 


The Prediction of Ballistic Missile Trajectories 
from Radar Observations. By IRwin I. 
SHAPIRO. McGraw-Hill Publishing Com- 
pany, Ltd., 95, Farringdon Street, London 
EACA Price 54s. 6d. 

He utle of this book, although 

lengthy, gives an accurate description of its 

contents The a new 
important, but fairly specialised, field, and 

to that extent will be of interest to only a 


somewhat 


latter cover and 


limited group of readers. To this group, 
however, the book should prove most 
valuable. It was originally prepared as a 


report in the Lincoln Laboratory, M.1.1 
During the past few years the development 
of long-range and inter-continental ballistic 
missiles and, still more recently. the launching 
of earth led to a 
prediction Of trajectories in conditions where 
the rotation of the earth, its shape, and sundry 
other factors will influence the result. Apart 
from prelaunching estimates of trajectory, 
it is desirable to assess the path after comple- 
uuon of the propulsion phase and, in the case 
of enemy launchings, it would be essential 
Radar can supply more than sufficient 


Satellites, has need for 


information from which the missile paths and 
velocities can be estumated, but certain errors 
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in the measured data may be introduced due 
to radar ** noise.”’ These can result in several 
different predicted trajectories according to 
the data used and the errors introduced. It 
is the purpose of the book to examine the 
various ways of predicting the trajectory and 
minimising the effects of errors so that a 
useful data processing prediction method can 
be developed. This is done by the use of 
mathematical processes in a purely theoretical 
manner 

The text is divided into three parts, covering 
prediction methods, random errors and 
systematic errors. The main method of 
prediction is that of maximum likelihood, 
but others are presented because of greater 
simplicity and speed of estimation. These 
include an iterative least squares method, a 


composite least squares estimation, and 
deterministic methods (in contrast to the 
foregoing statistical methods). All these 


are treated clearly and precisely, although 
the practical engineer would, no doubt, 
prefer some elaboration and interpretation 
on the applied side 

Random error analysis is discussed under 
the headings of linear approximations and 
scatter diagrams, and several chapters are 
devoted to their applications to the prediction 
methods described in the first part. In this 
way the relative merits of the predictions can 
be judged by comparing the error distribu- 
tions and this is done tor some examples 
Amongst other practical aspects of this 
section are the determination of the necessary 
accuracy of radar measurements to obtain a 
desired prediction accuracy and the converse. 
The third part considers the errors (and 
methods of eliminating them) associated with 
the rotation of the earth, its non-spherical 
shape, and its non-homogenecous mass dis- 
tribution. This is followed by two appendices 
to support the particular solutions of Kepler's 
equation and the use of Milne’s method of 
numerical solution of first order equations ot 
motuon. 

Altogether, this book covers the subject 
matter effectively by a purely theoretical 
treatment, but practical value may be derived 
if the reader is prepared to apply the results 
to his own particular problems. This might, 
in fact, be a useful exercise as the basis of a 
further volume 


The Running and Maintenance of the Marine 
Diesel Engine. By JOHN LAMB. Charles 
Gritlin and Co., Ltd.. 42, Drury Lane, 
London, W.C.2. Price 58s. 

IN the preface to the sixth edition of this book 

Mr. John Lamb remarks how * the reception 

given to my literary efforts during the past 

forty years has been most gratifying, and if 
the demand for this edition equals that for 
previous editions—a sure indication that the 
book is meeting a real need-—I will feel well 
repaid for my labours.” A sad interest 
attaches to these words from the circumstance 
that while during August, 1958, Mr. Lamb 
completed his revision of the sixth edition, 
he did not live to see its publication. Also 
included in the preface is the following briet 
biographical note : ** After serving for four 
years in steamships | made my first contact 
with diesel engines in the year 1914 when 
appointed Second Engineer of a ship pro- 

pelled by two-stroke engines. Although I 

have since been closely associated with other 

types of ships’ propelling machinery, this 
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contact has been maintained without inter- 
ruption until the present time.” 

In the present volume the index extends 
to ten pages containing 964 headings, 
the great majority of which might be deemed 
fit subjects for treatment in separate publica- 
tions. As it is, the 702 pages of Mr. Lamb's 
book are divided into twenty-nine chapters, 
in addition to which there is a ten-page 
appendix. As many as 270 illustrations 
(including four folding plates) are distributed 
throughout the text. It is manifest, moreover, 
that much attention has been given to the 
matter of chapter headings and we may often 
find that the theme of a chapter possesses an 
interest roughly proportional to the amount 
of space devoted to it. In the present book, 
for example, the longest chapter (No. 27) is 
entitled ** General Operation and Watch- 
Keeping’ and contains forty-nine pages 
Both the title and the space given to this par- 
ticular chapter support the tribute paid to a 
previous edition of Mr. Lamb’s book by the 
seagoing engineer, who described it as: 
* the book which bears the stamp throughout 
of having been handed up from the engine 
room.” While the fact that a great part of 
the contents can be so described does not 
place the book beyond the range of con- 
troversy, it does indicate the appeal made to 
those upon whom rests responsibility for the 
operation and maintenance of marine diesel 
engines. In this connection Mr. Lamb sub- 
mits (page |) that “if a well-established 
make of engine gives trouble or is costly 
to keep in order, the cause in 99 cases in 
every 100 is improper handling.” Coming 
from an engineer who spent fourteen years 
at sea, fourteen years as superintendent 
engineer, ten years as chief marine super- 
intendent, and ten years as head of marine 
research with Shell Petroleum, Ltd., the 
significance of this pronouncement needs 
no stressing 

The reader of a technical book which has 
appeared in six editions (five of them revised) 
and seventeen printings must turn with the 
greatest interest to the conclusions set forth 
in the latest impression. This will be specially 
likely in the case of an author who possessed 
exceptional opportunities for — studying, 
clinically and theoretically, the subject dealt 
with. In the present book, therefore, we may 
turn to the chapter (No. 28) entitled 
** Description of Modern Diesel Engines,” 
expecting to find indications pointing to 
future practice, and on page 649 we have the 
following cautious assessment of the situation 
as viewed by Mr. Lamb :— 

‘At the time of concluding the writing 
of this book the general trend among ship- 
owners was to propel their new ships by 
two-stroke supercharged engines operating 
on either the single or double-acting principle. 
In the majority of these engines the super- 
charge air is supplied by gas-turbine-driven, 
centrifugal compressors or turbo-blowers, as 
they are generally called, the motive power 
being obtained from the products of com- 
bustion exhausted by the engine. . . It is 
probable that the power of both four-stroke 
and two-stroke engines will be further 
increased in the not far distant future by 
supercharging to a higher degree than is now 
practised, but because of its inherently 
simpler construction it 1s more than likely 
that the four-stroke type will maintain its 
lead.” 

There appears to be some confusion here 
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since on page 33 Mr. Lamb has affirmed that 
‘the present position regarding the types ts 
that the four-stroke is disappearing and is 
unlikely to return to popularity unless it can 
be developed to employ a supercharge air- 
pressure greatly in excess of its rival.” It 


happens, moreover, that in the collection ot 


examples given in Chapter 28 (** Description 
of Modern Diesel Engines ’’) all the propelling 
engines illustrated are of two-stroke type. 

Not without significance is the emphasis 
placed on the provision, in all the most recent 
marine engines described, of an oil-tight 
partition between the cylinder and the crank- 
case. This arrangement brings with it the 
piston rod, piston rod stuffing box and the 
short piston. It is also accompanied. in 
most cases, by the use of swinging links for 
conveying the piston cooling oil. Further to 
be noted is the employment in the latest 
two-stroke marine diesel engines of exhaust 
gas turbo-blowers for cylinder scavenging 
and supercharging, thus dispensing—in whole 
or in part—with scavenging pumps of 
reciprocating or other positive-displacement 
types. Examination of the sectional draw- 
ings reproduced by Mr. Lamb in Chapter 
28 certainly brings home the efforts which are 
being made to lessen the risk, labour and 
expense involved by inspection, maintenance 
and replacement work on large marine 
diesel engines. We do not notice any refer- 
ence to the use of magnetic ol strainers on 
either the lubricating oil or fuel oil circuits 
Those who have examined the contents ot 
magnetic strainers used during tests on new 
engines will not require any further induce- 
ment to take all practicable precautions to 
exclude minute, sharp-edged, hard foreign 
particles. Heinrich has shown how important 
it is to keep out particles which can quickly 
cause grievous damage to the precision parts 
of an injection unit. The same authority 
has warned engine users that the main 
impurity in fuel oil is the rust produced by 
the many contacts of the fuel with iron used 
during the production process and when the 
fuel is On its way to the user. 

Mr. Lamb has included much information 
explanatory of the circumstances contribut- 
ing to the evolution of current marine diesel 
engine practice. Among these circumstances 

and doubtless predominant—is the use of 
residual or high-viscosity fuels. In this con- 
nection the author gives details of the per- 
formance of a five-cylinder single-acting super- 
charged two-stroke engine when operating 
first on diesel fuel of 95 seconds and then on 
residual fuel of 3390 seconds Redwood No. | 
at 100 deg. Fah. (37-8 deg. Cent.). The 
speed of the ship and all conditions likely to 
affect the power developed by the five- 
cylinder engine being similar, the total daily 
fuel consumption was 16-15 tons with diesel 
fuel and 16°65 tons with residual fuel. 
Notable throughout is the great amount of 
attention devoted to pistons, as many as 
eighty-one pages being allocated to the 
materials, construction, operation, cooling 
and maintenance of pistons. This is not- 
withstanding the fact that virtually all the 
engines dealt with are of crosshead design, in 
which the lateral forces acting on the cylinder 
wall are—or should be—-negligible. 

Mr. Lamb does not, in his description of 
modern diesel engines, refer to propulsion by 
geared sets except in the case of free-piston 
equipment where the power from the gas 
turbine is transmitted through speed-reduc- 
tion gear to the propeller. As to free-piston 
plant generally, he compares it with 
the gas turbine rather than with the normal 
marine diesel engine, remarking that “ Its 
principal advantage over the gas turbine 
proper is that combustion of fuel takes place 
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under conditions similar to those prevailing 
in the diesel engine, with the result that the 
turbine portion of the plant is subjected only 
to gas at moderately high temperature. The 
disadvantage is that it is much more cempli- 
cated than the gas turbine and introduces 
reciprocating parts subject to wear and tear 

For an installation giving 10,000 s.h.p 
it is claimed that the fuel consumption for 
all purposes would be 0-40 Ib per s.h.p. pet 
hour. Twelve gas generator units would, 
however, be required to feed the two tur- 
bines, and it is doubtful whether the main- 
tenance work on the reciprocating compo- 
nents would be much less than on conven- 
tional diesel machinery.” Time will decide 
the merits not only of the free-piston equip- 
ment but of other designs dealt with in Mr. 
Lamb’s book. Meanwhile, the information 
which he has set forth in this sixth edition 
will be valued by those for whose guidance 
it was collected and regarded by them as a 
memorial to the author and compiler. Exegi 
monumentum @re perennius 


**Handbuch der Werkstoffpriifung.’’ I 


Band: Priif- und Miesseinrichtungen. 
Edited by E. Stepet and N. Lupwia. 
2nd revised Edition Springer-Verlag, 


Berlin-Wilmersdorf, Heidelberger Platz 3, 


German Federal Republic Price DM. 
148.50 
THk ** Handbook of Materials Testing ~ was 


first published in four volumes between 1938 
and 1944. A second, revised edition in five 
volumes, of which the first appeared in 1953, 
has now been completed with the publication 
of Volume I ** Testing and Measuring Equip- 
ment.” Volume II] deals with tests of metals, 
Volume Ill with those of non-metallic 
structural materials, Volume IV with paper 
and cellulose testing, and Volume V with the 
tesung of textiles. Owing to the rapid 
growth of applied science in the intervening 
years, the present volume has been com- 
pletely revised, and some overflow matter 
from Volume If accommodated in it. An 
introductory chapter by Professor Siebel 
concerning the basis and history of the 
subject is followed by twelve main sections 
dealing with tests under steady loads. 
impact loads, and periodically varying loads, 
hardness testing, the checking and calibra- 
tion of test machines, strain measurements, 
optical and X-ray measurements, non- 
destructive testing, and metallographic, chem- 
ical and spectrographic examination. Refer- 
ence is facilitated by extensive source and 
subject indexes, including a list of German 
industrial standards mentioned in the text. 

** Handbuch der Werkstoffprifung ’’ was 
compiled with the co-operation of the 
German State Materials Testing Stations, 
university research institutes, the Max- 
Planck Society, and industry. It will be 
found invaluable by all those who wish to 
obtain detailed, up-to-date information on 
any of the innumerable topics of the rapidly 
growing science of materials testing 


Crushing and Grinding : 
H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. Price 35s. 

THis bibliography is a publication of the 

Department of Scientific and Industrial 

Research and the subject was decided upon 

after consultation with the Institution of 

Chemical Engineers. This choice, it is 

stated, was influenced by the fact that a very 

wide range of industries use crushing and 
grinding in their operations, and that few 
recent text books on the subject existed. 

The bibliography is preceded by a series 
of short reviews on the fundamental aspects 
of crushing and grinding; problems of 
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breakage and structure of coal ; methods of 
particle-size analyses ; industrial grinding ; 
crushing and grinding in the ceramic indus- 
try; grinding in the cement industry; 
crushing and grinding of minerals ; grinding 
in the field of dyestuffs and organic chemicals, 
and fire and explosion hazards in crushing 
and grinding operations 

The bibliography includes some 2800 
literature references accompanied by abstracts 
or annotations. The references are classified 
under the following sections : Fundamental 
Aspects : Crushing and Grinding Practice 
Crushing and Grinding Equipment ; Coarse 
Reduction Fine Reduction ; Non 
Mechanical Methods ; Materials ; Methods 
of Particle Size and Surface Area Determina- 
tion; Classification, and Dust and Fire 
Hazards 


Seminaire d’Aérothermique de la Faculté des 
Sciences de Paris, 1956-57. Direction : 
EDMOND A. BRUN. Publications Scienti- 
fiques et Techniques du Ministere de I’Air, 
No. N.T.73. Service de Documentation 
et d'Information Technique de l’Aéro- 
nautique, Magasin C.T.O., 2, Avenue de 
la Porte-d’Issy, Paris (ISe). Price: 
Ftr.2730. 

[Hf aerodynamics seminary of the Faculty of 

Natural Sciences of the Sorbonne, held 

during 1956-57, comprised seven sessions, 

during which twelve meetings were held or 

communications presented. These covered a 

large variety of topics, among them experi- 

mental investigations of the boundary layer 

(turbulence spectra, schlieren, shock waves, 

surface temperature measurements by means 

of fluorescence), the interaction of shock 
waves and the boundary layer in supersonic 
flow, convection at high Prandtl numbers, 
investigations of aerodynamic heating at the 

R.A.E., and studies on forced convection and 

heat exchangers. In the present volume these 

papers are published. 


THE ENGINEER Buyers Guide 

THE 1959 edition of The Engineer Buyers 
Guide was published on January 30 and one 
free copy has already been despatched by 
post to all direct postal subscribers. All 
regular readers who buy THE ENGINEER 
through newsagents should also have had one. 

This latest edition contains 960 pages, 
including the ** Buyers Guide ”* section (2500 
classified products with 33,500 entries), 
** Address ” section (1800 firms), and lists of 
U.K. Agents for Foreign Firms, Trade 
Names, Associations, Institutions and 
Societies connected with the  Engineer- 
ing Industry, National Undertakings and 
Forthcoming Engineering and Industrial 
Exhibitions 

Any subscriber or regular reader who has 
not yet received a copy should write to the 
Manager, [Hr ENGINEER, 28, Essex Street. 
Strand, London, W.C.2. Additional copies 
are obtainable at 7s. 6d. each (postage Is. 9d 
extra) 


Books Received 


Die Zahnformen der Zahnrader Fifth edition 
By H. Trier. Springer-Verlag, Berlin-Wilmersdorf, 
Heidelberger Platz 3, Germany. Price DM.3.60 

Dieberechnung der Zylinderschalen. By A. Aas 
Jakobsen Springer-Verlag, Berlin- Wilmersdorf, 
Heidelberger Platz 3, Germany. Price DM.22.50 

Glove Boxes and Shielded Cells for Handling Radio- 
active Materials. Butterworth’s Scientific Publica- 
tions, 4 and 5, Bell Yard, London, W.C.2. Price 95s. 

Fundamentals of Gas Dynamics, Vol. 2. Edited 
by H. W. Emmons. Oxford University Press, Amen 
House, Warwick Square, London, E.C.4. Price 140s. 

The Railwayman’s Diesel Manual. Second edition. 
By W. F. Bolton. G. H. Lake and Co., Ltd., 283, 
Archway Road, Highgate, London, N.6. Price 7s. 6d 
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Progress at Berkeley 
Progress in the construction of Berkeley Nuclear 


»wer station, Glo 
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ul section forming 45ft of each 
+1 consists of five bands of steel plates, built 
ip above the lower bowl. The first four bands 
have eight plates, each 8ft 7iin deep and 3in thick, 
but the fifth band has ten plates, eight being 
thick and the other two 3in thick. Into the 
plates forged sleeves are welded for the 
reception of outflow gas ducts to the heat 
exchangers All plates are lifted singly for 
welding Controlled-carbon, silicon-killed 
steel sed for the pressure vessels 
graphite core in the pressure vessel will be 
supported on fabricated structural steel work 
consisting of an outer ring of girders 4ft 7in 
deep, strengthened by a central grid of girders 
4fc Sin deep When assembled and welded 
the top dome is accurately bored through its 
crown for the fitting of 193 bosses to receive 
the control rods and fuel chutes. After welding 
the vessels are externally lagged and _ stress- 


en? Ah Phe 
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Aluminium Sheathing of Electric 
Cables by Direct Extrusion 


1 361 1) fons capacity 
Hackbridge Cable Company, Ltd 
cables by the direct extrusion method 
aluminium sheathing with a 
300-pair, 64 /h 1 


} / / 
designed to sheath cables from 


lephone cable at speeds 


NVATaAULIC ¢ viruding press has been installed in the works of 
and equipped for the aluminium sheathing of 
In a contract [UST ¢ omple ted for the G.P.O 


vall thickness of O-070in was applied to \kin diameter 


up te WSOft per minute. The plant 


in to 2in diameter with aluminium haying a wa 


thickness from 0-030in upwards, at rates of up to 50 lb per minut 


Ot electric 


PLANT for the 

A cables by the direct extrusion of alu- 
minium has been developed and installed at 
the works of the Hackbridge Cable Company, 
Ltd., Hackbridge. Surrey. and it is stated 
that this plant is capable of applying sheath- 
thickness trom 0-030in 
in to 2in diamete! 


sheathing 


ing with a wall 
upwards on cables trom 
Following completion of a 
number of experimental cable lengths the 
General Post Office placed a contract with 
the firm for the sheathing of 7536 yards of 
300-pair, 64 Ib telephone cable with an out- 
side diameter of about | hin 

For this process the firm uses a super-grade 
aluminium of 99-99 per cent purity, or better. 
and by using billets of 300 Ib it was possible 
on the above contract to sheath cable lengths 
of up to 250 yards in one operation. This 
eliminated any marks ~ 


the successtul 


7 stop 


procedure 





Extruded aluminium-sheathed polythene-covered cable 


on the sheathing, and there were no * weld ~ 
or seam weaknesses in the cable. To apply 
the wall thickness of 0-070in on the I4in 
diameter G.P.O. cable an extrusion rate of 
some 50 lb per minute was effected and an 
extrusion speed of up to 150ft per minute was 
attainable. Even with this rapid rate of 
extrusion and the speed at which the cable 


passed through the billet container there 
would normally have been some danger ot 
the insulation round the wire becoming 
charred owing to the high temperature 


(400 deg. to 450 deg. Cent.) at which the 
aluminium had to be maintained This 
danger was, however, successfully overcome 
by the application of a covering of a very 
thin aluminium foil with a paper backing 
over the wire and immediately under the 


sheath before the extrusion operation 

The 3600 tons capacity Fielding and Platt 
hydraulic press used in the extruding opera- 
tion can be another of illus- 
trations. The arrangement of the equipment 
for the moving container indirect method of 


seen in Oul 


CONTAINER 





2D] 


raised, as shown in the photograph ol the 
Phe container ts then pushed forwards 


mandrel and the 


press 


over the billet on the 
pressure ram lowered into line 
As the then moved 


wards it contacts the face of the container to 


pressure Fam Is for- 
form a seal as the mandrel registers and seals 
in its bore. Continued forwards movement 
of the ram pushes the forwards 
and, at the same time, forces the aluminium 
through the die box to form an extruded pipe 


containel 


over the cable, which it draws in through the 
mandrel As the sheath is formed on the 
cable the cable is pushed at high speed out 
of the front of the die box of the machine 


From nozzles at the side of the 
press a series Of water jets are projected up 
the fixed ram to impinge on the 
cable as it the die box 
provide an immediate and effective cooling 
medium for the newly formed sheath, and a 


outgoing 


the bore of 


leaves These 


jets 


further series of jets complete the cooling 
operation. The simultaneous movement of 
the billet container and ram during the 


extrusion process elim- 
any frictional 
which would 


nates 


1OSSes 




















FIXED RAM PRESSURE RAM occur between the peri- 

. ee meter of the billet and 
QA YA oy \e = t container if a fixed con- 
Sep nanastea COLO | E CABLE me tainer were used, and 
—— aaa «| s : reduces appreciably 

is the power required 
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Diagram showing arrangement of press at the commencement of extrusion 


extrusion which has been adopted is shown 
in the accompanying diagram. A_ porthole 
die box with a four-point entry to the mixing 
chamber of the box is used, and the cable 
for sheathing 1s drawn from a reel at the 
rear of the machine and passes through a 


bore along the length of the mandrel. The 
300 Ib aluminium hollow billets used have 
an outside diameter of I3in, and after pre- 


heating they are placed over the mandrel, 
which 1s initially traversed sideways to a 
position out of line with the axis of the press 
to facilitate the loading operation. For this 
operation the billet container 1s withdrawn 
to the rear of the press and the pressure ram 


MANDRE| 





operation. After being 
sheathed in aluminium 
the cables made to this 
G.P.O. contract were 
given a second protec- 
tive sheathing of poly- 
thene, as illustrated, in another plant laid 
down recently in the Hackbridge works 
It is stated that examination of the micro- 
structure of this form of sheathing showed 
that the “weld ~ junctions were clean and 
free from oxide, and very difficult to detect 
since the grain structure was continuous 
across the weld. The metal was fine-grained 
and, in general, polygonal, but with some 
elongation near the inner and outer surfaces 
of the sheath. Tests on lin long pieces cut 
transversely from the aluminium sheath 
showed that with a breaking weight of 100 Ib 
the tensile strength was 2-85 tons per square 
inch with 30 to 35 per cent elongation. 





Aluminium billet in position on the mandrel prior to charging the aluminium press 
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CENTRE is the larger sports-racing car, the 
Fifteen.’’ With the greater torque of the 
2-litre engine, or with the 1}-litre unit in overseas 
countries, a four-speed gearbox mounted on the 
engine may be used instead of the five-speed box 
drive, with a major saving in cost 

visible in the illustration are that 

torsion bar assembly has been reversed 
relative to Ford and earlier Lotus practice, and 


that the cooling system has been redesigned 


because height limitations prevented a header 


nk having sufficient head The system is filled 
removing the plug in the top of the swirl pot, 
seen in front of the pump water enters this 
pot tangentially, and momentum separation results 
in the output, from the bottom, to the radiator, 
excluding any air From high up in the 
centre of the cyclone an overflow pipe runs to the 
bottom of the overflow pot, seen in front of the 
nlet cambox. This latter pot is vented to atmo- 
sphere by the plastics pipe seen in front of it 
The two pipes seen running along the lower 
nearside longeron lead to and from the oi! tank 
BELOW is seen the Formula racing car Note- 
this illustration is the great length of 

nks locating the rear hubs a less than 
length causes there to be a steering 

1 as the wheel rises and falls 
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Blooming Mill Replacements 


HE development programme 
out by Stewarts and Lloyds, 


of the 40in blooming mill by 


rolling mills. This work was 
before the end of last year 


replacement was effected in ten-and-a-half days 


It was a task that presented a number of prob- 
mill 
1933, had been 
equipment, an 
Operation which necessitated particularly heavy 
work on the foundations. The 
new 48in mill, being set relatively lower than the 


lems as the original manipulators and 
tables, which were installed in 


replaced in 1937 by heavier 
reinforcement 


old one and being more massive, required new 


foundation finished levels to be lower also. In 
addition, the scale flushing system had to be 
This was done while 


replaced at a lower level 
the old mill was retained in production 
pump 
various 


a new 
scale pit and room 


Li 
which operation improvisations 


uume, preparations were made for the removal 
of the existing foundations for all the mill plant 
ind for its eventual replacement 

When this had been accomplished, as much 
of the new mill machinery as possible was 

issembled and placed in strategic positions tn the 
vicinity of the old mill. The two manipulators 
it the ingoing side of the new mill were assembled 
adjacent to the motor house on a concrete floor 
provided for the purpose. and, on the outgoing 
side of the mill, the pinion housing was positioned 
The mill proper was built on tts bedplates which 
were mounted on heavy steel frames alongside 
the old mill, so that by the requisite extension of 
the heavy steel grillage mounted on the steel 
frames when the old mill was removed, it was 
possible to push the new mill towards the motor 
house and into its final location. The ingoing 
and outgoing roller tables were assembled on 
slabs in the adjacent bar storage bay and were 
mounted on small roller frames enabling them 
to be winched quickly into the mill bay and 
lifted into their final position. The last part of 
the task was inserting the 48in rolls, mounted on 
their bearings, in the mill as finally assembled 
An accompanying illustration shows the new 
mill with the first ingot passing through it. The 
mill was designed by Schloemann A.G., in col 
laboration with the engineers of Stewarts and 
Lloyds, Ltd., under whose supervision it was 
built at the Darlaston works of the Wellman 
Smith Owen Engineering Corporation, Ltd. The 
electrical equipment and the major part of the 
electrical work were provided by Metropolitan- 
Vickers Electrical Company, Ltd. The founda- 
tion work was done by the Demolition and 
Construction Company, Ltd. 

Another blooming mill replacement has been 
completed recently at the Irlam works of the 
Lancashire Steel Corporation, Ltd. This work 
was undertaken by Lamberton and Co., Ltd 
Coatbridge, who designed and constructed the 
new 42in mill, which is able to handle 4- or 5-ton 
ingots. It is shown in the second illustration 


To reduce to a minimum the amount of fresh 
concrete work required, the new bedplates for 
the mill were designed to make use of the 
existing foundation bolts. The installation con- 
sisted of these bedplates, the housings, the screw 
gear and the chocks only. The existing drive, 
roller tables and manipulators were retained 
The housings are fitted on both horizontal and 
vertical faces, being tied together with horizontal 
and vertical bolts. A single electric motor, set 
on the centre line of the mill, drives the con- 
ventional worms and worm wheels of the screw 
gear through pairs of bevel gears The two 
hydraulic roll balance cylinders are accom- 
modated within the housings ; the cross beam 
bridges the rams of these two cylinders and from 
it hanger bolts support the top roll carrier 
bearings. This position of the cross beam, it 1s 
stated, materially assists in the handling of 
blooms on the distant side of the mill, there 


being carried 

Ltd., at its 
Corby steel works has included the replacement 
a 48in mill and the 
modernisation of the electrical equipment of the 
completed just 
The blooming mill 


were built, during 
were 
made to keep the existing ones in service until 
the change-over could be made At the same 


being no interference with the roller view between 
the housings and above the top roll. The 
hydraulic roll balance cylinders also serve to 
raise the roll to allow the roll changing carriage 
to be slid underneath [he rolls are then 
removed endwise on the wheeled carriage, which 
itself runs on rails. The chock retaining plates 
rest. in tapered pockets cast solid with the 
housings, and do not require to be moved for 
roll changing. 

The roll necks are carried in white metal-lined 


i 
¥ 
i 
q 
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bearings. Each roll is located only at the non- 
drive side, and an adjustable nut allows the 
axial float to be set accurately To ensure 
accurate matching of the passes in the two rolls, 
the upper roll can be adjusted axially by moving 
the bearing chock inside the outer or rider chock 
The keys which locate the rolls axially have been 
designed to shear on severe overloading. The 
screw gear is lubricated by oil supplied from the 
pinion stand lubrication system. An automatic 
pressure grease system supplies the roll neck 
bearings, breast rollers, chock faces and other 
points. Both oil lubricating and pressure grease 
systems are fitted with audible alarms to warn 
operators in the event of failure. Main water is 
used to cool the roll neck bearings and the 
breast roller bearings 





42in blooming mill installed at Irlam 








Power-operated door giving access to underground test cell. 
with dummy aircraft bulkhead is seen in the background 


ENG NeET 


An engine cart 


Test Bed for Turbo-Prop Engines 
at London Airport 


RITISH EUROPEAN AIRWAYS 1s now 

undertaking the complete overhaul and testing 
of Rolls-Royce ~ Dart” turbo-prop engines on 
a new plant brought into operation recently at 
the B.E.A. Engineering Base, London Aitrport 
Hitherto the engines have been sent to Derby for 
this purpose, and elimination of the time required 
not only for transport, but also for preparation 
of the engines for the Journeys in both directions 
will assist in the most effective utilisation of the 
Corporation’s * Viscount ™ fleet. At present the 
work is being carried out on an experimental 
ind practical experience 1s being gained 
to a forthcoming move into new 


scale 
preparatory 
hangars and shops where two new test beds for 
ivallable 


turbo-prop engines will be 


On being received at the engineering base, 
engines are mounted in stands for dismantling to 
their five sub-assemblies. The stands are pro- 
vided with power rotation about the lateral axis 
and manua! rotation about the longitudinal axis 
to facilitate handling. Sub-assemblies are then 
dismantled, and after all components have passed 
through the overhaul procedure they reach a 
marshalling area and are reassembled on stands 
similar to those used for dismantling. The shop 
is equipped for flaw detection by dye-penetrant, 
the last- 


process, using a black 


electromagnetic and fluorescent means 
named being the * Zyglo” 
glass ultra-violet lamp for the examination of 
cracks in blades and discs Other 
facilities include Vickers hardness testing equip- 
ment, an Avery dynamic balancing machine, and 
a d.c. Argonare unit provided with special fixtures 
for salvaging ** Dart” turbine blades and com- 
bustion chambers 


turbine 


To save space in the overhaul shop, testing 
tikes place in an underground cell. The method 
adopted by B.E.A., in close collaboration with 
Heenan and Froude, Ltd., of Worcester, who 
designed the entire test plant and 
responsible for its manufacture and installation, 


was also 
has been to provide two engine carts, one of which 
may be put to use on the test bed. while the other 
is in the overhaul shop above having an engine 
fitted to it. By this means the necessary electrical 
harness, piping, adaptors and the like can be 
fitted to an engine before it enters the test cell 
itself. and while the plant below ts testing another 
engine. When positioned on its base plate within 
the cell, the cart forms part of the test equipment 
A cart ready to receive an engine is shown in ths 
background of the left-hand illustration It is 
self-sealing coupling man 

enables oil, fuel, water methanol 
automatically when the 


equipped with a 
fold, which 


AC to be connected 


cart is lowered on to the bed. Outrigger guides 
are provided on the test cart sling to protect the 
engine from damage during lowering 

The motor-operated door in the foreground ts 
seated on felt pads when in the closed position 
When opened it is first raised off the pads by 
eccentrics and then travels horizontally to the 
position shown, leaving an aperture |0ft by 6ft 
through which the engine enters or leaves the cell 

The underground cell is divided into two com- 
partments, One containing the actual test equip- 
ment and the other being the control room. In 
the former the whole of the assembly seen in the 
right-hand illustration is supported on a block 
isolated by 2in ** Coresil ~~ cork from the rest of 
the structure. When the engine cart is lowered 
Into position it is automatically located by 
dowels, which ensure that the pipe connections 
on the cart automatically engage with matching 
self-sealing connections on the base plate. Lowe 
ing and hoisting are effected by an * Ardecar 
2}-ton crane travelling on a spanwise monorai 
An engine can be put on the test bed in twenty 
minutes 

After the engine cart is locked in position the 
* Dart” engine propeller shaft is coupled to a 
tubular cardan shaft, connecting it to a ** Heenan- 
Dynamatic’” Mark Vic (A) dynamometer capable 
of absorbing and measuring up to 2500 b.h.p. A 
Froude water brake, on an accessory trolley 
which also carries the extension exhaust pipe. ts 
provided for loading the engine auxiliary drive 

In the background of the illustration, beyond 
the engine door, can be seen the air intake, fitted 
with shutters which are closed by electro-pneu- 
matic rams in case of fire. This precaution is 
additional to the provision of Walter Kidde CO. 
equipment and a Mather and Platt * Protecto- 
spray ~~ system. A second duct removes the 
exhaust gases 

The floor trenches are continuously scavenged 
to remove fumes by means of ducting and a sepa- 
rate fan. This extraction system is interlocked to 
prevent fuel from being supplied for testing until 
scavenging has been operating for twenty minutes 
from a shut-down condition. The main fuel 
tanks are located outside the building. A supply 
of about 8000 gallons of make-up water per hour 
is taken from the mains for cooling the dynamo- 
meter. The water is circulated through a P.68 
Heenan water cooler, which is rated to cool 
17,500 gallons per hour from 132 deg. to 93 deg 
Fah. in a prevailing temperature of 60 deg. Fah 
wet bulb 

The test bed is viewed direct through the 
observation window of the control room, and the 


A ** Dart *’ 506 engine on the test bed. 
and in the foreground is the water brake for loading the engine auxiliary drive 


} eb 1959 


The dynamometer is in the background, 


lar side of the engine can be seen in a large mirror 
wall of the test room. 
be ascertained by 


mounted on the remote 


uel Consumption rates can 
observing gauges situated outside the room and 
visible through a glass panel so that no fuel pipes 
run through the control room itself 
Soundproofing in both sections of the test 
plant has been carried out by H. W. Cullum and 
Co., Ltd. In the test bed portion the walls and 
ceiling are insulated with sound-absorbent tiles 
containing 2in rock wool packing in a timber 
framing covered by perforated galvanised sheet, 
and the inlet and exhaust ducts are equipped with 
Cullum Ihe control room has an 
Acousti-Celotex suspended sound-absorbent 
ceiling. The effectiveness of this sound insulation 
has led to its being adopted for the test beds in 
the new building, with appropriate modification 
splitters to suit horizontal inlet and 
exhaust ducts 
March 31 has a target date for 
beginning engine overhauls in the new shop, 
where an area of 90,000 square feet, or half the 
total area of the shop, will be allocated for this 
It is hoped to have the first of the new 
test beds in operation in July. The existing test 
bed so far has dealt only with “ Dart S06 
engines, but the new plant will handle the three 
Dart types tn service with B.E.A. (S06, S10 
and 520), * Trent’ engines of the 
Vickers * Use of the present plant 
{ routine main- 


splitters 


ot the 


been set as 


purpose 


and the 
Vanguard.” 
than those at the 
tenance periods will continue. 


for tests other 


Warning Bell Simulated 
Electronically 
IN some circumstances where an arresting 
emergency warning signal 1s required the use of a 
bell or other electro-mechanical device is imprac- 


ticable The reproduction of bell tones elec 


Complete assembly of multi-vibrator, driver and 
oscillator stages before ** potting ** 
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Osciilal 


tronically several rs, and this 


may not be convenient for reasons of space and 


requires 


power requirements if thermionic valves are 
used. A transistor system, on the other hand, 
enables a compact unit with low power con- 


sumption to be designed The audible warning 
apparatus illustrated was developed originally by 
Gate Electronics, Ltd., Tudor London, 
E.9, for on aircraft) intercommunication 
systems, and units are in service for that purpose 
It is “ potted” in “* Araldite.” forming a brick 
measuring Sin by 3in by Itin, with threaded 
bushes for fixing and four solder lugs for power 
supply and output connections. The equipment 
will operate on a d.c. input of from 6V to 30\ 
and consumes only I2mA at 28\ The 
output signal simulates the sound of a French 
ambulance bell 

Four single-stage oscillators working at fre- 
quencies ranging trom about 750¢)s to 2800c/s 
combine their outputs to produce the alarm bell 
note The periodic clapper action of the bell 
is simulated by supplying the h.t. in the form of a 


Cirove 


use 


d.c 












ra ENGINE! 








triangular Wave. This is obtained via a differen 
uating Stage, from a multi-vibrator operating at 
some 8 c/s. The output of the oscillators is thus 
modulated. The frequency and amplitude of 
each tone may be fixed at will by suitable design 
of the four oscillators ; clapper rate will depend 
on the frequency at which the multivibrator 
operates, and the rate and nature of the decay 
of the tones will depend both on the design of 
the differentiator and the cut-off characteristics 
of the four main oscillators Appropriate 
circuit design therefore will enable any one of a 
large number of alarm or other signals to be 
synthesised. Only eight transistors are used 

The unit ts suitable for use in any situation 
where a warning or alarm note is required, and 
the signal may, if required, be fed into any 
listening system, or via a power amplifier, into a 
loudspeaker. Small power units are available 
for operating the unit from the mains, or in some 
circumstances, loudspeaker 
d.c. supply already in existence for purposes such 
as relay operation may be used 


as in systems, a 


Telecommunication Measuring 
Equipment 


MONG the new instruments in an exhibition 
of telecommunication measurement equipment 
arranged recently by Marconi Instruments, Ltd., 
St. Albans, Herts, at the Waldorf Hotel, London, 
were a television measuring oscilloscope, a circuit 
magnification meter, and two travelling wave tube 
amplifiers 
The oscilloscope (TF 1277) has been designed 
primarily for carrying out measurements on the 
waveforms used for testing television broadcast 
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Oscilloscope for display of television test: waveforms 


equipment, transmitters and links, and also for 
general studio purposes. An example of such a 
waveform is the sine-squared pulse and bar 
transmitted during one line period, examination 
of which gives information on the high and 
middle frequencies and phase response of the 
network under test. Tolerances are placed on a 
number of different features of the waveform 
response, the limits being expressed in terms of a 
rating factor AK, which ts the 
quality of a television picture 

Either one or two inputs 
to the instrument 
switch seen in the bottom right-hand corner of 


used in assessing 


may be connected 


and selected by the rotary 


the panel in the accompanying illustration. They 
may be viewed independently or differentially, 
the difference between the two signals being 


shown in the latter case. The amplifier 1s capable 
of being * windowed *’—that is, it can be over- 
loaded with a large amplitude of signal, and a 


small selected portion of the signal can be made 
to fill the screen, without visible distortion 

Either free-running or triggered sweep can 
be selected, and the start of the display can be 
delayed by a variable amount. In addition to 
provision for displaying the pulse and bar wave- 
forms, the time base can be switched to provide 
a line-strobe facility with a marker to modulate 
a picture monitor so that the line required for 
analysis can be readily selected from the raster. 
The instrument is suitable for 405, 525 and 625- 
line systems, colour or monochrome, or for use 
as a studio waveform monitor or high-grade, 
general-purpose oscilloscope 

In the circuit magnification meter (TF 1245) 
the use of separate oscillator units enables the 
whole range from | ke/s to 300 Mc/s to be 
covered with economy for the user, who can 
select an oscillator appropriate to his requirements 
it the time of installation while retaining the 
possibility of extending the range of measurement 
later if required. Two oscillators, one of which 
is illustrated. have been designed specially for 
use with the meter, the TF 1246 covering 40 ke/s 
to 50 Mc/s, and the TF 1247 covering 20 to 
300 Mc/s. Below 40 ke:s an Lf. oscillator such 
as the Marconi TF 1101 may be used. @Q values 
from § to 1000 can be measured directly ; the 
variable tuning capacitance is calibrated from 
S00 pf down to 7:5 pf. 

Separate high and low-frequency test circuits 
operate a common three-scale panel meter for 
low and high Q values 
and for delta-Q measure- 


ments. Asecond meter 
shows Q > multiplying 
factors. Optional ac- 


cessories include a range 
of twenty-one standard 
test. circuit inductors 
and test jigs for dielectric 
and series loss measure- 
ments. 

The two new wide- 
band travelling wave 
tube amplifiers are the 
TF 1278 (1200 to 1400 
Mc s in the L-band) and 
PF 1278/1 (2700 to 3500 
Mc/s in the S-band) 
Noise figures have the 
low values of 8 dB and 

dB respectively, this 


characteristic making 
the units suitable for 
applications such = as 


linear pre-amplifiers for 
microwave communica- 
tion and radar receivers 
Both have a gain variable 
up to at least 20 dB with 


a Muximum output of nominally imW 
High-speed external pulse and phase modulation 
can be applied, allowing the instruments to be 
used as modulator stages in microwave systems 
or for obtaining a Jjitter-free modulated signal 
from a klystron source 

To allow gain adjustment and flexibility in 
setting up, the helix and individual grid voltages 
are controllable from the front panel Any 


powel 


of these voltages can be displayed on the multi- 
range panel meter, which can also be switched to 
the 


monitor helix and collector currents if 





Travelling wave tube amplifier in carrying 
incorporating power supply circuits 


case 


required, external gain control and monitoring 
may be employed. Type C coaxial connectors 
are used for the r.f. input and output 

The travelling wave tube is mounted complete 
with all associated power supply circuits, in a 
light-alloy instrument case fitted with carrying 
handles illustrated An aluminium foil 
focusing solenoid, designed to facilitate tube 
replacement, contributes to the weight reduction 
and portability achieved in the design 


as 


MICROPHOTOGRAPHY Of REPORTS FROM U.K 
ATOMIC ENERGY AUTHORITY The United Kingdom 
Atomic Energy Authority proposes to make all non- 
secret reports prepared since 1947 readily obtainable 
by extended use of microphotography and by increas 
ing the facilities for supplying reports in conventional 
form as they are prepared. Microcopies of unclassi 
fied and declassified reports will be obtainable after 
February 16 from Micro Methods, Ltd., East 
Ardsley, Wakefield, Yorks. Paper copies of all 
currently issued unclassified U.K.A.E.A 
be obtained against a running account 
library of the Atomic Energy Research 
ment, Harwell, Didcot, Berks 


reports can 
from the 
Establish 





Circuit magnification meter coupled to 20-300 Me s oscillator (left) 
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Morgan Brothers (Publishers), Ltd. 


Mr. CHARLES CHADWYCK-HEALEY has been 
appointed chairman of Morgan Brothers (Pub- 
lishers), Ltd., proprietors of THE ENGINEER 

late Mr. C. A. Vian, whose death 

our last issue. Mr. Charles 

Chadwyck-Healey, a great-grandson of Mr 
Edward Charles Healey, founder of TH 
ENGINEER, joined Morgan Brothers in 1933 and 
became a direttor in 1935. The post of managing 
director, which the late Mr. Vian held in addition 
to the chairmanship, has been assigned to Mr 
Edward J. Hague, who became manager of 
THE ENGineer in 1949 and was appointed a 


director in 1954 


He succeeds the 
was recorded in 


Defects in the Preston By-Pass 
Carriageways 

IN our issue of last week, we briefly recorded 
e cho he Preston by-pass because of 
frost damage to the carriageway surfaces. On 
Wednesday of last week, the Minister of Trans- 
ind Civil Aviation was questioned in 
House this Although a 
number of questions were asked, and the circum- 


ire of t 


ibout closure 


tances have been widely discussed in the lay 
Press. the only factual information appears to 
be that given in a note circulated by the Minister, 
and even in this note the full and final reasons 
for the surface failures are not given. The sub- 
stance of the note, reproduced from Hansard for 
January 2X, is reproduced hereunder. The early 
explains the = ar- 

super- 

vising construction, and 


part 


rungements for 


for the contract, which 
information has been 
: 1 ecarher issues ot 
this journal and ts not 
repeated here 
Carriagewav Desian 
The Carmriageway de- 
sign is in accordance with 
the department's general 
standard = specification, 
which includes 
for flexible types of con 


Struction as well as for 


clauses 


rigid, i.e. concrete, Ccon- 
Struction 

It was clear from preli- 
minary site investigation 
that Sol conditions 
would be poor and care 
would hy 
preparing 
Bearing this in 
with the high embank- 
ments required in places, 
the county surveyor’s 
proposal for flexible 


construction was agreed 


This particular form of occurred, are referred to in the official statement. 


flexible construction has 
been n Lancashire 
reports of failure 

The design adopted comprised a thin layer 
of ashes on the formation and on this a sub-base 
of compacted colliery shale of varying thickness 
dependent on the quality of the ground. The 
base consisted of premixed waterbound macadam 
Yin thick, and the surface construction was 24in 
of tarmacadam with a temporary running 
surface of cold asphalt jin thick 
this temporary surface was in accordance with 
past practice in view of the usual risk of settlement 
of embankment work. Flush marginal strips in 
concrete 12in wide by 12in deep were laid along 
f Carniageway to give support to the 
construction and to 


used | since 1952 without 


each edge « 
layers of the Carriageway 
define the sides of the road 

Subse quent Deve if pments The 


completed and opened to traffic on December § 


roud was 


The laying of 


1958. Severe frosts occurred early in January, 
when temperatures as low as 27 deg. of frost 
were recorded. The average temperature for 
the first three weeks of the month was, in fact, 
the lowest for forty-seven years. Following an 
exceptionally rapid thaw on the night of January 
17-18, defects were observed on January 20 on 
some areas of carriageway. The County Police 
considered conditions were dangerous for high- 
speed traffic and it was decided, on their advice, 
to close the motorway on the morning of 
January 21. Investigations showed that there 
were about fifteen areas of varying size where 
some deformation and crazing of the surface had 
occurred. In a few other places there had been 
local disintegration in small patches. The total 
area affected at present is about 3000 square 
yards in a total area of motorway carriageway 
of about 280,000 square yards 


Result of Investigation to Dat Several trial 
holes have been opened up in the damaged 
portions and excess moisture has been found 
lving in the tarmacadam base course, in_ the 
waterbound macadam and in the top of the shale 
from which it was seeping slowly at the edges ot 
the carriageway. There has also been seepage 
from the ash layer overlaying the clay formation, 
but it is not clear whether this is associated with 
the condition of the upper layers. 

From the preliminary investigation it appears 
that most of the excess moisture in the ash layer 
has been held in from the construction period 
and that the excess moisture in the upper layers 
was probably partly trapped during construction, 


About fifteen areas of varying size, where deformations and crazing of the surface 


One such area is shown here 


though some may have entered through the 
surface. 

It seems likely from a first examination, which 
has been hampered by further conditions of 
frost, that the surface defects which have occurred 
were due to the presence of this excess moisture 
in the base courses which also showed at the top 
of the shale. Final conclusions cannot be drawn 
until there has been a period of continuous thaw 

Remedial Measures.—The first and most urgent 
task is to drain the places where there is excess 
moisture and this will be done by a system of 
longitudinal rubble drains along most of the 
length of each edge of each carriageway, con- 
nected to the existing drainage system. Provision 
will be made for draining the upper courses in 
places by cutting slots in the concrete marginal! 
strips. This will be followed by the reinstatement 
of the base and surfacing where it has failed. 


Beyer-Garratt Locomotives on 
Rhodesia Railways 

Since the Beyer-Garratt design of locomotive 
was first introduced on the Rhodesia Railways 
in 1926 Beyer Peacock and Co., Ltd., has supplied 
some 250 of these engines of different wheel 
arrangements and capacities. In more recent 
years the “20th” class Beyer-Garratt loco- 
motive with a 4 8-2--2-8-4 wheel arrange- 
ment has been introduced in Rhodesia. These 
engines incorporate the maker's self-adjusting 
pivot which is stated to be one of the most 
important improvements introduced in articu- 
lated Jocomotive design. The small amount of 
wear which takes place on this pivot, which is 
immersed in an oi bath, 1s automatically taken 
up to eliminate play tn the joint. 

Fifteen of the * 20th” class were supplied to 
the original order in 1954 and as a result of thei 
satisfactory performance a further forty-six were 
ordered in 1956. Six of these locomotives were 
similar to those previously supplied, but the 
remainder embodied slight modifications An 
interesting fitment to two of the locomotives was 
‘Integra approach warning equipment, which 
gives audible and visual warning to a driver that 
he is approaching a point where special vigilance 
is called for. 

For this system magnets are placed between 
tracks at places where it is necessary to warn the 
driver of special conditions, and these magnets 
operate receiving relays fitted to the locomotive. 
These relays are connected, via an apparatus 
case containing automatic switching mechanism, 
to a cancelling button, a visual control unit, and 
a warning horn. The receiving relays cause the 
horn to sound and a blue light on the visual 
control unit to be extinguished 

If the driver does not heed this warning. and 
cancel it by depression of a push-button, within 
six seconds an emergency brake application is 
made, a red light switched on and an electrical 
counter in the visual control unit advanced one 
unit. The driver cannot then restore the correct 
functioning of the approach warning gear until 
he brings the train to rest, climbs out of the cab 
and re-adjusts the handle on the apparatus case 
at the side of the engine 

After the journey the visual electrical counter 
can be checked and the reason for any emergency 
brake applications made during the journey can 
be ascertained from the driver 


Rateable Plant and Machinery 

A NEW list of all types of machinery and plant 
which a committee on rating considers should be 
liable to local rates on the principles established 
by the Rating and Valuation Act, 1925, 
published last Friday. The list revises and brings 
up to date in the light of modern developments 
the existing list, now thirty years old. If approved, 
the new list will come into operation on April 1. 
The list is contained in the report* of the Com- 
mittee on the Rating of Plant and Machinery, 
which was appointed by Mr. Henry Brooke, 
Minister of Housing and Local Government, to 
review the existing list as expressed in the Plant 
and Machinery (Valuation for Rating) Order. 
1927. This Order divides plant into four classes. 

(1) Items for : 

(a) The generation, storage, primary trans- 
formation or main transmission of power : or 
(h) heating, lighting. ventilating, &c 

(2) Passenger lifts and elevators. 

(3) Railway and tramway lines and tracks 

(4) Items named in a list so far as they are 
‘in the nature of a building or structure.” 

In Class 1, the committee proposes that less 
electrical apparatus should be rated under the 
heading of ** main transmission of power,’ so 
as to bring it into line with the rating of other 


Was 


f the Committee on the Rating of Plant and 
H.M. Stationery Office, price 2s. 6d. net 
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forms of power. The list in Class 4 has become 
out of date and the committee says that a number 
of bodies have argued that it would be preferable 
to abolish the list and rely on the general terms 
of the Act. The committee disagrees with this 
view and has prepared a new list, adding a 
number of items to the list of rateable plant and 
machinery, including not only recent develop- 
ments like nuclear reactors, radar and television 
masts, and wind tunnels, but also plant which 
existed in 1927, such as boilers, main pipelines, 
Bessemer convertors, bridges and precipitators 
The new list omits a few items included in the old 

The committee says that industrialists have 
complained of a tendency in recent years for 
more and more plant and machinery to be rated 
beyond what was intended by Parliament tn 
1925. and has proposed a number of ways tn 


which the rating lability of plant might be 
restricted. On some of these proposals the 
committee has reached unanimous agreement 


and on others it has been obliged to record 
disagreement. The committee rejects the sugges- 
tion that plant which can be moved from place 
to place should be exempt. It is agreed in recom- 
mending that a new Order should expressly 
exempt ancillary moving parts of plant and 
machinery. (These are not normally rated, but 
the committee thinks the position should be put 
beyond doubt.) The committee has not reached 
agreement on two other proposals. One is to 
exempt plant which moves or rotates, and the 
other ts to except plant below certain dimensions 
which, in ordinary business practice, is moved 
about 

The Minister is empowered by the Act of 1925 
to make a new Order confirming, with or without 
modifications, the statement prepared by the 
committee which would replace the Order of 
1927. It is his intention that the new Order 
should come into force on April 1, and he will 
take into account any representations on the 
report of the committee which are received in 
the Ministry by February 28 


New Port Radar Station at Liverpool 


A new harbour surveillance radar installation 
for the Mersey Docks and Harbour Board at 
Gladstone Dock, Liverpool. was opened on 
February 2 by Mr. E. Arnet Robinson, chairman 
of the board. — [It replaces the system inaugurated 
at Gladstone Dock in July. 1948 (see THt 
ENGINEER Of August 6, 1948), which was the 
first major scheme of its kind in the world. A 
new building has been built at Gladstone Dock 
to accommodate the radar and radio equipment 
The new radar is a Type 32, designed 
specifically for ports having high trattic densities, 
and similar to equipment installed last year at 
Southampton and described in THE ENGINEER of 
January 24, 1958. This consists of 3cm equip- 
ment of exceptionally short pulse length. The 
25ft high-gain narrow beam radar reflector ts 
sited on the original radar tower. Two separate 
channels with remotely-controlled changeover 
facilities are provided to ensure continuity of 
working when a channel has to be closed down 
for routine maintenance or other reasons. To 
meet operational requirements at Liverpool, 
seven displays are needed and the tubes 
embody advanced practice in fixed coil control 
of deflection. All are fed from the same radar 
source and are displayed as follows 

Display No. \.--Off-centred to show a small- 
scale, long-range general warning picture Out to a 
range of 20 nautical miles from the radar site, 
at a scale of approximately | nautical mile to 
the inch 

Displays Nos. 2, § and 6.—-Off-centred to show 
in large scale the harbour and its approaches and 
covering an area of 5 nautical miles diameter at 
a scale of approximately $ nautical mile to the 
inch 

Displays Nos. 3 and 4 Off-centred to 
the Crosby Channel and showing an area of 
24 nautical miles diameter at a scale of approxi- 
mately } nautical mile to the inch 

Display No Available as an operational 
safeguard. It can be switched to cover the 
operational function of any of the other six 
displays 

Fach display also incorporates an interscan 


Decca 


p.p.l 


cover 
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line by means of which the range and bearing 
between two selected objects on the main screen 
can be read off in a window below 
Frequency-modulated v.h.f. equipment is being 
supplied for the new station by Marconi’s 
Wireless Telegraph Company, Ltd \ com- 
munication service is an essential complement 
to the radar facilities and been provided 
since the first station was opened In fine 
weather the principal assistance provided has 
been the issue of situation reports by radio 
telephone every four hours to pilots describing 
the position and movement of every ship at 
anchor or under way in the river or tts approaches 
Navigational warnings and weather reports are 
also included. In bad visibility, when pilots ask 
to be kept under observation, minute by minute 
information of the exact position of the ship is 
passed by radio to assist the pilot. Since 1948, 


$332 vessels of almost 28.000.000 gross tons have 


has 


received radar assistance 


Operation of the Shin Hydro- 
Electric Scheme 


THe North of Scotland Hydro-Electric Board 
has brought into commercial operation the first 
and most important sections of its Loch Shin 
scheme—-the 3-5MW Lairg power station and 
the 24MW Shin power station near I[nveran 
These two power stations will have an annual 
output of 113 million KWh. They both make use 
of the water of Loch Shin which ts controlled by a 
dam across the narrows west of Lairg. Incor- 
porated in the structure of this dam is the Lairg 
power station. The water discharged from this 
station passes into what may now be called 
Little Loch Shin, the water level of which ts 
maintained by a dam across the River Shin 
From the lower dam the water is diverted 
through a tunnel to the main station at Inveran, 
near the mouth of the River Shin 


At the diversion dam the installation of a 
small generating set is nearly completed. This 
machine will produce |lOOKW from the com- 


pensation water which is discharged in the River 
Shin. The turbine ts of particular interest because 
it is enclosed in a casing of tubular form, one of 
the first in this country The Cassley works 
which are a further section of the scheme and 
which will have a power station at the western 
end of Loch Shin are still under construction 
When completed later this year, this station will 
have a capacity of 1IOMW and will generate 
24,000,000KWh per annum. The output of the 
Shin stations will be fed into the Highland Grid 
at Inveran and Lairg 

The civil engineering consultants for the Shin 


scheme are Sir Murdoch MacDonald and 
Partners, the electrical and mechanical con- 
sultants being Messrs. Kennedy and Donkin 


The main civil engineering contractor in the Shin 
and Lairg sections is George Wimpey and Co., 
Ltd., and the generating plant was manufactured 
by Bruce Peebles and Co., Ltd., and Boving and 
Co., Ltd 


Life Saving from Submerged Aircraft 
BY OUR NAVAL CORRESPONDENT 


THt Admiralty, having settled on what is 
believed to be the most effective possible method 
of saving life from a sunken submarine, is now 
devoting attention to the problem of saving life 
from an aircraft which is * ditched’ or obliged 
to alight on the sea. Trials have accordingly 
been carried out, at the request of the Admiralty, 
at the Royal Agr Force Institute of Aviation 
Medicine, with a standard Martin Baker Mk 
IIld Ejection Seat. 

The team of three naval 
and divers from H.M.S 
on the trials, were faced with four physical 
problems common to any attempt at under- 
water escape by ejection seat. In brief, these 
are: the acceleration of the body through 
the water ; the drag of the water on the body 
the blast pressure from the explosion of the 
ejection seat: and the possibility of the lung 
bursting due to change in pressure with depth 


medical officers 
“ Vernon,” engaged 


At first difficulty was experienced in firing 
the ejection seat gun under water. Leakage 
into the gun barrel formed a hydraulic lock with 
the piston and prevented the operation of the 
firing head 
modification of drilling holes into the firing head 
so that the water could drain away The initial 
trials were carried out with a life-sized dummy 


illed with small inflated balloons to 


rhis was overcome by the simple 


which was 


vive It the same buovancy as well as the weight 
and displacement as that of the average living 
man. Accelerometers and pressure guuges were 


dummy and films taken of the 
Iwo seat guns were used. 


attached to the 
underwater ejections 
One, with a velocity of 60ft a second through air 
propelled the seat and dummy through the water 
at the rate of approximately 26ft per second 

he other was an SOft per second ejection system 
This gave a propulsion rate of approximately 
33ft to 35ft per second. With that increase in 
speed the force of the drag was nearly doubled 
and equal to the drag in air of Mach | at 35,000ft 
The maximum peak acceleration force did not 
exceed 9g, with the mean acceleration being less 
than 6g. These were within the tolerance limits 
accepted for normal aircraft ejections in the air 

A problem of some concern was the blast 
pressure from the ejection seat Charge which dis- 
torted the metal of the seat and hit the body with 
a peak force of 100 lb per square inch. The vertical 
distance travelled by the and dummy 
averaged 14ft to 17ft, representing a change in 
hydrostatic pressure of approximately half an 
atmosphere. In other words, the equivalent of a 
relative change in pressure from ground level 
to a height of 18,000ft. There was real danger 
here that in the case of an ejection from a depth 
of 30ft, the increase in air pressure across the 
lung wall might rupture the tissue, if the pressure 
were not relieved 

To check human tolerance to the forces of 
velocity and drag through the water, tests were 
carried out in Horsea Lake, near Portsmouth 
The first idea was to bring a man up from 


seat 


the bottom of the lake in a bosun’s chair 
towed by a_ speedboat The drag was so 
great that the speedboat could barely move 


forward at all. To reduce the drag, medical 
officers turned to a trapeze. This was lowered 
to the bottom of the lake with the other end 
attached to a powerful sports car on the lake 
side. One diver held down the subject, who 
firmly gripped the trapeze bar. The car accele 
rated to a 30 miles an hour, whisking 
the diver subject up to the surface at velocities up 
to 40ft per second The first of the live under- 
water ejection trials were made in a tank at the 
Royal Aircraft Establishment, Farnborough 

Experiments were then switched to the tanks of 
the Admiralty Hydro-Ballistic Research Estab- 


speed ot 


lishment at Glen Fruin, Dumbarton, which 
offered yvreater depth and better facilities for 
cine-recordings The first ejection here was 


made from a depth of 25ft. The powder in the 
cartridge charge had been reduced for the test, 
but, wave striking the 
oxygen bottles across his midriff caused consider- 
able discomfort. Oxygen bottles were removed 
from this position for the subsequent trials. 
rhis series of experiments increased the powder 
charge in the seat gun up to the full standard 
charge used in air ejections. Curiously, the blast 
pressure was proved of practical value. In 
striking the subject in the chest and abdomen 
with a force that made him gasp, it incidentally 
expelled the air from his lungs and alleviated risk 
from the decrease in pressure on ascent through 
the water 

Trials also included ejection escapes from a 
‘Seahawk ~~ cockpit 40ft under water he 
main problem of jettisoning the canopy under 


even so, the pressure 


water is that there is no air flow to carry it 
away. Instead, the weight of water holds it 
down on top of the cockpit. This, in fact, 


happened in October, 1954, when Lieutenant 
Bruce Mackarlane, R.N., made a _ successful 
escape from a submerged “ Wyvern.” When 
water started coming in through the sides he 
took this as a sign that the canopy had Jettisoned 
He fired his ejection seat and was shot through 
the canopy, suffering minor cuts and bruises and 
a fractured clavicle. Meanwhile, at Farnborough, 
the R.A.F. Institute of Aviation Medicine is 
continuing trials into underwater breathing and 
free escapes from submerged aircraft 
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keyways in the gears themselves are honed to a 
close sliding fit 
Wide constant-mesh, single helical gears are 
used for the final drive to the spiral bevel shaft 
for the four highest in range of twelve 
speeds. In the upper range of speeds the pulley 
is run at 1800 r.p.m., and this is designed to 
produce a momentum to the gears which does 
away with the flywheel when 
machining with tungsten carbide cutters. Gear 
changing is effected by a single crank and ts 
facilitated by a switch 
which gives a momentary 
impulse to the clutch as 
are about to 


each 


necessity for a 


the gears 
re-engage 
The spindle feed ts 
taken from the drive and 
gives three rates of feed 
per revolution With 
the motor at 4 h-p.. 
1000 r.p.m., the feed 
range 1s from jin to 
17in per minute, and in 
the & h.p., 3000 r.p.m 
range, from jin to Slin 
per minute. A constant 
rate ol rapid traverse Is 
provided by a separate 
motor. Drive its trans- 
mitted to the Knee from 
tne feed in’ the 
column by inclined unt 
versal joints mounted on 
shafts and continuously 
lubricated 
The locking lever for 
the sliding head is inter- 
locked with the feed 
lever to prevent feed or 
rapid traverse being en- 
gaged when the head Is 
locked. Fine head ad- 
justments on the column 
are made by a_ hand- 
wheel with reference toa 
micrometer dial, and 
turret stops can be ar- 
ranged to declutch the 
down feed or to give 
dial gauge readings when 
required. When swivel- 
ling the head, the angle of 
inclination can be read 
off graduations on the 
mounting, or off a clino- 
meter scale at the front. 
The lock for clamping the knee to the column 
and the locking handle for the cross traverse 
motion are situated at the front of the knee, 
and they are interlocked with the selector lever 
A crash plate at the rear of the Knee cuts out the 
magnetic clutch and automatically applies the 
brake should an obstruction occur between the 
rear of the saddle and the knee flange. In addi 
tion to the normal table feed trip dogs, additional 
dogs are fitted which can be set to trip and lock 
out the rapid traverse until the completion of a 
work stroke, so that a safe and quick run-up of 
the work can be made 


gears 


Air-Cooled Compressors 


INarecent note informing us that itis now fitting 
“AT series air compressors with 
air-cooled intercoolers, Atlas Copco. Ltd... of 
Stockholm, Sweden, drew attention to a way in 
which the air heated in passing over the intercoolers 
can be usefully employed. This design of air 
two-stage compressor is available in 
capacities of 300, 400 and 1000 cubic feet per 
minute. The use of air cooling for intercoolers. 
it is Stated, promotes savings ™M initial capital 
and running costs, and provides a more compact 
design of machine. Savings are promoted in 
that it is not necessary to supply for a machine a 
continuous flow water from. the 
mains, or, alternatively, a cooling water pond 
or tank with pumping equipment. In_ the 
compressors now being made a continuous flow 
of air is maintained through ducts over the finned 
intercooler by a motor-driven fan, as shown on 
the 300 cubic feet per minute machine in the 
illustration on this page 

With the machine illustrated the air heated in 


two-stage 


| 
cooled, 


of cooling 
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iS passage over the intercooler can be ducted as 
required to any required room or area for space 
heating purposes. Dampers, which can be fitted 
to the suction and delivery sides of the ducting 
can be set as required to enable a full flow ot 
fresh air to be drawn into the system, or for a 


proportion of the warmed air to be recirculated 


Air-cooled compressor with ducting arranged for 


space heating 


and mixed with fresh cold air, to suit prevailing 
temperature Conditions 
The switch of the cooling fan motor ts inter- 
connected with that of the flange-mounted main 
driving motor, the shaft of which ts directly 
coupled to the compressor crankshaft. Safe 
operation of the compressor is ensured by the 
provision of a low-pressure switch in the lubricat- 
ing system and a thermostatic switch which cuts 
off the supply of power to the main motor in the 
event of the delivery air reaching an excessive 
temperature 
To facilitate the installation of these machines 
can be supplied a light steel foundation 
ame which can be cast into the main concrete 
before a delivered 
When the compressor is installed all that is then 
necessary 1S to fix it In position by four bolts 
screwed down into threaded holes in the founda- 
tion frame 


compressor ts 


Small Motors to NEMA Standards 


A NEW range of totally enclosed motors, from 
i hp. to 2h.p., in * 66° frame dimensions, com- 
plying with BS2048 and NEMA Standard MGI, 
has been introduced by Newman Industries. Ltd... 
Yate, Bristol. By filling the gap between frac- 
tional horsepower motors and small industrial 
motors this company now makes a complete 
range of motors from » h.p. to 600 h.p. to 
NEMA standards 

The 66° frame motors are available for 
single-phase (capacitor start, j h.p. to 1} h.p.) o1 
three-phase (1 h.p. to 2 h.p.) operation and can 
be supplied for foot, flange or foot and flange 
mounting. At present the available speeds are 
1500 r.p.m. (50 c/s) and 1800 r.p.m. (60 c/s) 

he main body of the motor is constructed 
from heavy-gauge sheet steel and the two end 
brackets are iron, giving good overall 
Strength at reasonable cost. The fan and fan 
die-cast aluminium. On the single- 
phase version a strong cover, secured to the frame 
encloses the condenser, giving mechanical pro- 
tection To space without sacrificing 
the terminal box is built into the 
drive-end bracket with access through a cover 
plate on the top of the motor. Screwed conduit 


cast 


cover ar©re 


save 
accessibility 
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Exploded view showing constructional details of single-phase ** 66 °° frame motor 


provided on opposite sides with a 
blanking-off plug for the entry not in use 
Substantial brass terminals, mounted in a 
moulded terminal block with permanent mark- 
ings, are fitted 
incorporate a very simple centrifugal switch ; the 
rotating part of this switch is built from inter- 
locking steel pressings with no hinge pins or 
other parts liable to the static part has 
heavy-duty contacts of solid silver and is enclosed 
ina dustproof moulded case 

Thermal overload protection (manual or auto- 
provided on single-phase 


entries are 


The single-phase motors also 


seize 


reset) can also. be 





The single-phase °* 66 °° frame motor has a terminal 

box cast integrally with the driving-end bracket. 

The frame is totally enclosed. Cooling is assisted 
by externally blown air 


motors, and provision is made for this equipment 
to be accommodated in the drive-end bracket. 
For manual resetting the reset button is normally 
fitted on the left-hand side (viewed from the 
drive end), but it can be fitted on the opposite 
side if specified 

Bearings are standard metric and are 
lightly preloaded, for quiet vibration-free run- 
ning All rotors are dynamically balanced 
These motors are totally enclosed, and have 
* blow-over ~* fan cooling, as can be seen from 
the accompanying illustrations 
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Hydraulic Design of Channels and 
Pipes by ** Wallingford Charts ”’ 


A NeW series of research papers 1s being intro- 
duced by the D.S.I.R.’s Hydraulics Research 
Station. The first two of these papers have now 
been published, and make a notable contribution 
to the design of channels and pipes This 
subject has been extensively studied over the 
past 200 years, and a multiplicity of formule is 
available, those of exponential form being the 
most used because of their ease of manipulation 
and availability in graphical form. In general, 
formule are empirical and have been 

thus extrapolation 
Moreover, engineers 


these 
derived from limited data 
may lead to serious error 









have been confused by the differences between 
the various equations, and many are not clear 
as to which should be used in given circumstances, 
or the value to be given to their roughness 
coetticients 

In his foreword to the two papers, the former 
Director of the Station, Sir Claude Inglis, points 
out that the Colebrook-White equation, which 
was developed in 1939 from the Prandtl-Karman 
theory of turbulence, superseded these purely 
empirical formule, and has been shown by many 
experimenters to be applicable to virtually any 


commercial surface and fluid, over wide ranges of 


conditions This equation is now recognised 
as the best available means of estimating friction 
loss, but unfortunately its complexity has pre- 
vented it coming into general use. Since its 
derivation almost twenty years ago, several 
attempts have been made to simplify its applica- 
tion, by expressing it in graphical form. None 
of these has succeeded in reducing the equation 
to the simple form required by engineers—that 
is, aS design charts expressed directly in terms of 
discharge, hydraulic gradient, pipe or channel 
dimensions, and velocity. 

The problem had been under review at the 
Hydraulics Research Station for some time with 
the conviction that a solution in chart or tabular 
form was feasible. The difficulties were finally 
overcome by a combination of dimensional 
analysis and graphical methods, leading to a 
series of design charts in terms of the four 
engineering variables 

The first paper of the new series reviews the 
principles of turbulent resistance, and then 
describes how the new design method was 
derived. The set of design charts— the Walling- 
ford charts, as they are calle¢? are published 
separately as the second paper, and with them a 
direct solution to almost any problem of fluid 
resistance can be obtained, it is considered, using 
the best available equation for friction loss 

It is pointed out that research into the problems 
of surface water drainage is being carried out 
by the Hydraulics Research Station, the Meteor- 
ological Office, and the Road Research Labora 
tory, under the general guidance of a joint 
committee on rainfail and run-off of the Road 
Research Board and the Ministry of Housing and 


Local Government At its sixth meeting in 
November, 1958, the joint committee received 
and approveu the recommendations contained 


in these papers, for the attention of municipal 
engineers engaged on hydraulic projects 

These Wallingford charts cover a wide range 
of conditions, including all those likely to be 
found in drainage schemes, and are based, it ts 
considered, on the best information available 
at the present time. It is anticipated, however, 
that from time to time more up-to-date roughness 
data will become available to supplement the 
recommendations given For example, 
recent tests on new Salt-glazed pipe have indicated 
that the recommended roughness values for that 
material are somewhat conservative New 
information on these and other materials used 
in drainage work ts to be published by the 


now 


Hydraulics Research Station as it becomes 
available 
Both of the research papers are available 


from H.M. Stationery Office, at prices of 8s. 6d 
and 12s. respectively Their full titles are 
Hydraulics Research Paper No. 1, * Resistance 
of Fluids Flowing in Channels and Pipes,” and 
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Hydraulics Research Paper No. 2 Charts for 
the Hydraulic Design of Channels and Pipes 
The author.of both papers is Mr. P. Ackers 


Ball Bushings 


Batt bushings, which are designed to pro- 
vide precise, free-running linear motion in 
machine and other assemblies, are now being 
manufactured in this country by the Ransome 
and Marles Bearing Company, Ltd., Newark-on 
Trent. These bushings are at present availabk 
in eleven shaft sizes from jin to 4in diameter, 
with corresponding bush diameters from 4in to 
6in. Typical bushings are illustrated herewith 

In the bushings steel balls are arranged to 
circulate round a number of circuits in pressed 


fixed inthe body. One longitudinal 


steel retainers 





Ball bushings for mounting on shafts to provide free- 
running linear movement 


channel of each retainer is open to the inner bore 
and the balls along it register between the body 
and the shaft to carry the load. During linear 
motion of the shaft or the bushing the balls 
continuously recirculate from the closed part of 
the retainer path back to the starting point and 
down the open channel. The load is thus con 
stantly supported on lines of freely rotating balls 
A series of grooves machined along the outer 
sides of the bushing body are provided for 
endwise location purposes in assembly 


Variable Damper 


A SUSPENSIO”” damper, or shock absorber, 


incorporating, an adjustment control for the 
rebound valve has been introduced by Spax, 
Lid., 61, Fortress Road, N.W.5. Apart from 


being invaluable to designers of vehicles which 
have to face very widely different conditions, as 
for instance, in Great Britain and overseas, it ts 
of particular interest as a replacement unit, since 
the number of components needed on the shelves 
in order to satisfy any need immediately is 
dramatically reduced. In the case of the type 
“89” shock absorber, 106 sub-types are replaced 
by two (near- and off-side). In addition, there is 
gained the ability to adjust out long-term change 
of settings, and to alter the settings when the 
duty of the vehicle is changed. The “89” at 
present available fits light-vans and cars, applica 
tions ranging from the front of the Armstrong 
Siddeley “* Hurricane *-** Whitley series to 
the rear of a * Zephyr,’ and is even suitable for 
use where it is unsprung, as on the rear of the 
Morris ** Minor,” Wolseley ** 1500,° and Riley 
1-5 litre. Other models are to be introduced 
The variable setting facility increases the initial 
cost about 10 per cent 

Ihe units follow the general lines of established 
lever-action double-acting dampers ; the main 
body is an impressive die casting in ** Mazak 3°’ 
(100 per cent are pressure tested) and the com- 
plete assembly is, we are advised, practically 
rustless. The bottom of this casting includes the 


housings for the two transfer valves, and in all 
cases the valves can be removed without lifting 
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prevent it rotating 

accept two more steel 
locate in a slot across the end of the valve control 


through a ) by means of a 


this head is recessed 


balls These balls 


any leakage of oil past the threads ot 
PTOOVE 


screw (4) : 
the screw is retained by an O-ring in a 
head The entire valve control ts 
in the valve assembly plug (5), which is 


round its 
mounted 
scaled with another O-ring 


Hammersmith Flyover 


On Tuesday last, the London County Council's 
planning committee reported to the Council 
on proposals for the construction of a flyover 
road at Hammersmith as part of the Cromwell 
The flyover road had previously 
round 


Road scheme 
been deferred, and the design of the 
Hammersmith had consequently been 
a trathic 


about at 


criticised, and was made the subject of 
study by the British Road Federation 
events were recorded In our issues of Julv 13 and 


1956 


These 


Ihe planning committee stated that the con 
imaginatively and success 


viaduct 


sultant’s report dealt °° 
a difficult problem 
described us “slim and elegant An 


with * and the 
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irround Ihe great width needed for the 
carriageway 1s linked with the comparatively low 
height demanded by the 
Also to be considered is the exceptional variet 

the viewpoints from which the structure wi! 
be seen. These are matters which can only be 
ipproached by a careful attention to proportion 
n all aspects of the structure ; in the choice of 
span in relation to width and height, in the choice 
of column size and in the selection of the spacing 
ind form of secondary structural members 

Ihe structure of the viaduct will 
stressed concrete, arranged in 
nine of 140ft. four of 120ft and one of 74ft, this 
length of 1814ft being increased by approach 
ramps to a total of 2813ft. The main structural 
element is a continuous 
beam 25ft wide and varying in depth from 6ft 61n 
at midspan to 9ft at the supports I 
Phe outlying sections of the deck 


clearances specified 


{ 


be ol pre 


fourteen spans 


hollow concrete spine 

composed 0 
precast units 
will also be composed of precast units laid upor 
The wide flaring 
will be supported by 
modest in proportion to the 
A system of heating 


cantilevers superstructurc 
that will 
concrete columns 
general size of the structure 
cables embedded in the road surface 
ice IS recommended 

The cost of the engineering works ts estimated 
at £1,201,000. With the other improvements at 
Hammersmith Broadway the flyover should give 
the intersection at least a 50 per cent margin 
over present traffic volumes, the L.C.C. states 
Ihe western approach will rise between the dual 
carriageways of the newly completed Hammer 
smith Chiswick section of the Great West Road 
and from there, over Hammersmith Bridge Road 
the flyover will run between St. Paul’s Church 
and the Gaumont Cinema, then over Queen 
Caroline Street and Fulham Palace Road and 
down into Great Church Lane near Colet 
Gardens. It is estimated that the contract can 
be let about eight months after final consultations 
and approval of the project and that the work 
can then be completed in twenty-one months 
subject to the availability of property. Messrs 
G. Maunsell and Partners are the 
engineers responsible for the design and con 
struction of the flyover in association with Mr 
Joseph Rawlinson, the L.C.C.’s chief engineer 
and Mr. Hubert Bennett, the council's architect 


result tapering 


to prevent 


consulting 


Production of Fairfield-Stork Diesel 
Engine 


lt was in May, 1957, that the Fairfield Ship 
building and Engineering Company Ltd., 
announced that it had concluded an agreement 
with Gebr. Stork and Co. N.V to build the 
Stork engine under licence. Since that 
visits have been paid to Hengelo for the purpose 
of detail appreciation and to. study 
production problems. Since up to the present 
no orders have been forthcoming for this engine 
to be installed in a ship building in this country 
Fairfield Company decided to express its confi 
dence in the Stork engine by building the first 
unit to be constructed in the works as an act of 
faith 

Before deciding upon the size of engine an 
ippreciation of marine trends was made and the 
decision made that the potential market called 


date 


technical 
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for an engine developing 10,000 b.h.p. contin- 
uously at 115 r.p.m. Other main particulars of 
the single-acting, two-stroke, turbo-charged 
engine are eight cylinders of 750mm diameter by 
1600mm stroke and a brake mean effective 
pr 100 lb per square inch. Turbo- 
charging is by four Brown-Boveri V.T.R. 500 
blowers, arranged one blower per two cylinders 
at cylinder head level to ensure smokeless start- 
ing and an idling speed of 18 r.p.m. The blowers 
are fresh water cooled and deliver air to the 
engine through sea water circulated 
while the system makes use of both the kinetic 
energy and static pressure of the exhaust gases 
A fabricated bedplate and columns associated 
with cast iron cylinder blocks in pairs form a 
rigid frame assembly and the cylinder liners, 
which are chrome hardened, are split to facilitate 
the replacement of piston rings without disturbing 
The pistons have 


pressure ol 


coolers. 


cylinder cover and valve gear 
crowns of molybdenum cast steel and skirts of 
cast tron and are oil cooled, while the fuel system 
ncorporates independent jerk pumps, one to 
Cooling of the cylinder covers 
and liners is by fresh water. The two-piece crank- 
aft is of 520mm diameter and has a central 
It is expected the engine will 
August of next year, but if 
lation on board ship delivery 
j 


could be expedited 


each cylinder 


flange coupling 
be completed by 


required for instal 


Experimental Road Heating 


AN experiment in the use of off-peak electricity 
to heat road surfaces and keep them free of ice 
is being tried on a stretch of steep road in the 

ity of Bath The site chosen for this experi- 
ment is at Holloway, on a road with a I in 4 
gradient leading to the Old Bridge at Bath 
There a 50ft length of steel mesh has been laid 
icross the width of the road, 24in_ below 
the surface and then covered with waterproof 
tarmac 

Power supplies for the mesh are derived from 
a small low-voltage transformer (240/10V) 
nstalled by the South Western Electricity Board 
When a frost warning is received the power 
supply is switched on. At present the switching 
s done manually but the system is arranged to 
be completely automatic 

With this system it has been found that the 
temperature of the road surface can be raised 
from freezing point to 48 deg. Fah. within a 
The loading of this trial installation 
3kW, the specific loading being 13-8W 
per square foot of heated surface, which ts 
Slightly lower than the planned figure. If this 
heating mesh were switched on continuously 
between 6 p.m. and 6 a.m., the consumption of 
electricity per mile of road would be about 
IOOOKW and the cost over the twelve-hour 
period, at the off-peak tariffs now tn 
would be about £40 per mile of road 

The scheme outlined above is being operated 
the direction of Mr. Wilfred Hartley, the 
city engineer of Bath, with the co-operation ot 
the South Western Electricity Board and_ tts 
district Manager at Bath, Mr. R. W. Steel 


few hours 
is Y 


force, 


unde! 


Hydraulically-Operated Ship-Side 
Doors 


\  MANUALLY-OPERATED — hydraulic 
designed by Short Brothers and Harland, Ltd., 
has been used on the Union Castle liner ** Pen- 
Castle.” to control the opening and 
the massive ship-side doors. Six of 
systems are installed to control the first 
tourist and crew entrance doors each 
system consists of a control unit and two actua- 
tors and controls one double side door. The 
forces of wind and of ship movement are 
absorbed by the system which can complete an 
operation in about two minutes which would 
require three men for five minutes Ihe control 
unit consists of a hand pump and selector and 
incorporates an overload relief valve which is 
set to “* blow-off ~ at 1250 Ib per square inch 
There ts a fluid reservoir fitted with a strainer and 
an air filter built into the filter cap. Operation 
is by two three-positional selector levers and a 
handle which motivates the pump. To operate 


system 


dennis 
closing of 
these 


| 
Class, 
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the door the two moved to the 


required movement position and the fluid, under 


i@Vers are 
pressure, Is pumped past the selector spool to 
the appropriate end of the actuator. Double or 
overlapping doors are closed separately. In the 
event of a failure in the system, the doors can 
be closed manually by moving the selector levers 
to an emergency position, to allow the hydraulic 


fluid to flow round the system, offering low 
resistance while providing a safeguard against 
the doors becoming uncontrollable. The system 


is self-contained and ts independent of the ship's 
power supply and only requires Yin clearance 
behind a door opened through 90 deg 


Transformer-Rectifier Units for 
Vickers ** Vanguard ”’ 


“eo Ut 


transformer-rectifiel 
Ferranti, Ltd Hollinwood, 


\ NUMBER Ol 


inits made by 





Lancs, are being supplied for the present pro 
duction programme of Vickers Vanguard 
aircratt This transformer-rectifier unit, an 
example of which is illustrated here, ts designed 
for a.c. d.c. conversion nominal input ol 
200V, three-phase, at 320 Ss and an output, 
it 28V of SOOA GSi, uoUsIyY, and TOOA 
d.c. for two minutes after continuous operation 
it SOOA 

In the P.R.S00 equipment — thirty-sia 
Ferrant 7R32C ” siliconrectifiers are used tn 
i SiX-phase Nuil-wave circuit (with Daiance coil) 
having six rectifiers in parallel in each of the six 
limbs of the circuit. These silicon rectifiers which 





installed 


transformer-rectifier unit to be 


SOOA, 28\ 


on the Vickers *' Vanguard ~ 


are made by the diffusion process are consel 


vatively rated to give long life and they are 
matched to maintain stable and correct load 
sharing. Cooling is effected by a self-contained 


a.c.-driven fan The rectifier cooling fins are 
designed to ensure that all diodes attain approxi 
mately temperatures under 
load conditions) and that these temperatures are 
well the maximum values 
complete equipment ts intended to work in a 
temperature of 55 deg. Cent Protection Is given 


*h which ts 


equal (even Oover- 


below rated 


thermostatically controlled switc 
below the maximum per 
miusstble of the equipment The 
transformer the Ferranti * Hitemp 


is designed to operate at high temperatures 


by a 
operate well 


temperature 


Set to 


one ol 


range 
and thus have a low weight-to-power ratio 

The basic transformer-rectifier unit fits into a 
duct measuring 6in by Yin by 16jin long ; wit 


the fan fitted the weight is about 534 Ib and the 


overall length 24° 8in 


Hydraulic Accumulators 


We are informed by Industrial Hydraulics 
Ltd., 101, London Road, Reading, Berks, that 
the firm is now making a liquid-sealed hydraulic 
accumulator of piston design in 
capacities of | suitable for 
working pressures up to 2000 Ib per square inch 
A hydraulic cushioning device fitted to the piston 
in these accumulators acts as a dash-pot damper 
to eliminate shock at the end of the piston travel 
withdrawn from the accumulator 
i small volume of ol 


gas-loaded 
to &s gallons and 


when oil ts 
\ | ¥ 
This device also seals off 


PH OM ay a a al ca 


prevents the from coming tmto 
contact with the end 
maintained at a pressure very slightly above that 
of the gas charge even though all pressure ts 
the During a 
shutdown, mpossiblk 
for gas to escape into the hydraulic System 

In applications where the oil is never entirels 
discharged from the accumulator, the cushioning 
device can be omitted and the unit supplied with 
a plain piston. The gas end cover incorporates a 
plug \ plate makes tt 
impossible to start to dismantle the accumulator 
until all gas pressure has been 


Which pistol 


cover and this oil ts 


hydraulic system 


therefore, it 1s 


released from 


period of 


vent safety locking 
released to atmo 


spnere via the vent plug 


FKlameproof Drill Control Unit 


THe drill unit shown here, made by the 
Belmos Company, Ltd., Bellshill, Lanarkshire, ts 
designed to National Coal Board specification 


and is intended for controlling one 3 h.p. drill 
or two 14 h.p. drills from a.c. supply systems up 
to 650V. This equipment is certified flameproof 
by the Ministry of Power under Certificate No 
4087 for Group I gases 
triple-pole isolating switch 

protective circuits and 
all the equipment being 
enclosed in a welded steel divided hori- 
zontally into two compartments The upper, 
smaller compartment, contains the triple-pole 
isolating switch which ts mechanically interlocked 
with the door of the main compartment he 
transformer, contactors and associated protective 
and control mechanisms are housed tn the lower, 
main compartment and mounted in a withdraw 
able which can be removed from the 
enclosure on slide rails. Circuit connections 
between the chassis and enclosure are made by 
spring-loaded butt contacts at the back The 
pilot test switches and earth leakage relays which 
are mounted on the door of the unit are con 
nected to the chassis by flexible cables with plug 
and socket connectors. Other details include 
plug-in sealed relays for the control circuits and 
simple four-bolt fixing of the main cover 

The three-phase transformer has a continuous 
rating of 2°-SkKVA;_ the contactor operating 
coils and low voltage transformer are supplied 
at 5SOV from the primary winding and the two 
drill circuits are supplied at 125V from two 
secondary windings. By means of movable 
links the unit can control either h.p 
drill or two 14 hep. drills. When a 3 h.p. drill ts 
being used, only one of the two contactors fitted 
in the unit ts used, each contactor has 
sufficient capacity to this size of drill 
The two triple-pole a.c.-operated contactors are 
rated at 30A and comply with B.S. 775 : 1956 
for duty category AC 4 

Both drill circuits are identical and each 
its Own protective gear. Overload protection 1s 
provided by two sets of two-pole overload coils 


It consists of a 
transformer, 
two outlets for drills 


contactors 


Lase 


chassis 


one 3 


since 


switch 


h } 








drills can be controlled from this 6S0\. 
a.c. flameproof unit 


Iwo 14 h.p. 


in each contactor circuit. One set has a single- 
rate time-lag action and protects the drill motor 
against Overloads up to stalled current level. 
The second set operates instantaneously in the 


event of fault currents in excess of stalled 


231 


currents and up to short-circuit level, i.e. fault 


in the outgoing 
Earth leakage pr 
vided by a current transformer connected between 
the star point of the secondary winding and 
earth, tripping at 2A. A shrouded “ Test) Reset 

knob ts fitted on the front of the unit. In addi 
lock-out protection ensures that 


cable at a distance from the unit 


Ytection in each circuit is pro 


tion, earth fault 
if there ts an earth fault in the outgoing cable the 
drill cannot be started until the fault 1s removed 

The control circuit from the drill to the unity 
incorporates pilot core protec 
the 


intrinsically safe, 
tion, and ts 


NCLB 


designed to requirements of 


Specification P 130. Using a tive-core 


trailing cable with a restrained B.S. plug and 
socket at both the drill control unit and the 
drills, this control circuit provides an electrical 
interlock whereby withdrawal of the plug at 
either end automatically trips the contactor 
concerned \ rotary switch is fitted on eact 
outgoing way for reversing the direction of the 
drill Various cable fittings are available 


including fittings for coupling units together or 


to other N.C.B. equipment 


Control Co-Ordinating System 


Io provide automatic supervision of processes 
in Which a number of conditions, such as tem 
perature, pressure, level, &c., has to be controlled 
for set (adjustable) periods and in a certain 
sequence, the Cambridge Instrument Company 
Ltd., has developed a controller known as the 





4 ** Numalec ** panel for a pneumatic control system 


* Numalec © for in conjunction with either 
pneumatic or electric control systems. In its 
simplest form the controller could be applied to 
i sequence of operations such as raising the 
temperature of an electric oven to a set value 
maintaining the temperature for the required 
period, switching off and indicating completion 
of the cycle. In more elaborate arrangements it 
will control a complete manufacturing process 
The *“* Numalec” is, in essence, a control co 
ordinator, and the maker states that there is no 
theoretical limit to the number of separate func 
tions which can be set in operation, one after the 
other, nor to the time during which any function 
can be under control. One process-timing clock 
is needed for each such function, but the clock. 
installed in any position, Can Operate in minutes 
hours or days. At the completion of one func 
tion another is started immediately or 
preset delay, and the operation is repeated until 
all functions have been completed. The stand 
ardisation of unit parts makes it possible to 
construct a comprehensive controller to an 
individual specification at a relatively low cost 

In all cases the sequence is initiated by pressing 
a single button. Where provision is made for 
carrying out alternative programmes, a change- 
over can be effected within three minutes 
Among applications of the system now being 
considered are washing and sterilising, plating 
processing and ageing of plastic sheets and 
heating systems of all kinds 


use 


alter a 
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Industrial and Labour Notes 


Wages and Hours 


[he Ministry of Labour has publ: 
some Statistics about changes in wage 
in the United Kur 


show that 


rates 
vaom 


about 


working hours 
195% The 


and 
during 

11,250,000 workpeople received increas 
wages amounlil 
$ 3.500.000 
ot weekly rates, 
100, stood at 116 for all 


December, compared 


hgures 


full-time rates of Fu 
end of the year to a weck 
: i 


1 On 


current index wage basec 
January, 1956 
workers at the end of 
with 112 a year earlier. It Is es 

about 339,000 workpeople had their normal 


“| by about two hours a 


timated that 


working time reduc 

week during 195% 
The index of rates of wages, Which measures 

from month to 


Wave 


the average movement 


month in full-time 
the principal industries Services, 
by tour points oO! just 34 oper 
during the year. The major portion of that 

j the autumn when settle- 


mcrease Occurred in 
Major 


weekly rates in 
and 


' : 
POS 


ove! cent 


claims in the 

In the manufac- 
the corresponding 
Phe Ministry 
just over 34 


ments of the wages 
industries became ctlective 
turing industries 
increase was about 34 per cent 
that these increases, ol j 
per cent and about 3 per cent, compare 
respectively with 54 and 54 per cent in 
1957 ; 73 and 7} per cent in 1956 ; 


' 
aione, 


Says 


7 and 
64 per cent in 1955, and 44 and 5 per cent 
in 1954 

In some observations on 
changes in wage rates which were made last 
year, the Ministry mentions the engineering 
and shipbuilding industries It will be 
recalled that there were increases, payable 
from October, of 7s. 4d. a week for skilled 
men, 6s. Sd. for the intermediate grades and 
unskilled men. For women in these 

womens work the 
Ss. 6d. a with 


the principal 


Os. [or 
industries engaged on 
general increase Was week, 
small those employed in 
shipbuilding and ship repair work It as 
esumated that about 2,698,000 workpeople 
affected by these hicl 


aggregated £838,600 a 


Variations [or 


were mcreases which 
that compares 
egale 1957 ot 


of 
2.558.300) workpeopl In 


week 
with an nerease In 
t | 300 tor 


very 
abe 


tecl fluctuations 


and steel industry. 


the iron 
during last year in the flat-rate additions to 
wages, in accordance with movements tn the 

resulted in net 


Las 
In Ddullding 


t 


official index of retail prices 


" 
increases ol 5 a shift 
and civil 
scale arrangement 
retail 1 
February las 
workers and of proportional amounts 
workers kurt 


prices 

t of 1, an hour for 

ler increases of 

f} rom June in Great 
Northern 


youngel 
an hour Came into el t fror ine 
Britain from 

Ireland 


and 


Work Stoppages 


Some other statistics which have been 
the Ministry of Labour 
relate to stoppages of work through indus- 
disputes in the United Kingdom in 

These show that the tota! loss of time 
was about About 
1 «¥ per cent of the workpeople in civil employ- 
In these stop- 
working 


The number of 


issued recently by 
trial 
1Y58 
3.463.000 working days 
last year were involved 
The total 
1957 was &.412.000 
work stoppages which came to the 
the Ministry as beginning in 1958 was 

2859 in 1957. The large 


ment 


pages gays 


number ot 
host in 
notice of 
627 


v 
- 


compared with 


stoppage of work last year, of course, judged 
by the number of people involved and the 
number of days lost, was that in which about 
49,300 bus drivers, and garage 
staff employed by London Transport parti- 
This stoppage, which lasted trom 
May 5 to June 20, resulted in a loss of 
approximately 1,604,000 working days. In 
the engineering and shipbuilding industries 
last year, there were 171 stoppages of work 
through disputes which were reported to the 
Ministry ; they involved 37,500 workpeople 
and caused a loss of 409,000 working days 


conductors 


c ipated 


Expansion of Industrial Training 
\ report prepared by the industrial 

education and training committee of the 
British Employers’ Confederation has been 
sent to all employers’ organisations which 
are members of the Confederation The 
report presses these organisations to take 
prompt action so that industry will be ready 
to take full advantage of the situation that 
in 1961 to 1965 some 35 per cent more 
children will reach the age of fifteen each 
year than in 1956. According to the 195] 
Census there were about 3,000,000 skilled 
men in England and Wales in occupations to 
which entry is normally by apprenticeship 
The present annual recruitment of appren- 
tices is nearly 100,000 a year. If industry 
were to take an additional 35,000 apprentices 
a year for each of the five years, without 
making any allowance for wastage during 
training. it would at the end of that time have 
added about 175,000 trained men to the total 
skilled labour force—an addition of about 
6 per cent 

The report. which has been endorsed by 
the Council of the B.E.C., recalls that the 
Carr Committee (On the recruitment and 
training of young workers in industry) con- 
cluded that industry would be able to absorb 
the extra entrants at levels commensurate with 
their abilities and that the problem presented 
by the * bulge ~~ was not one of absorption 
but of increasing training facilities. From pre- 
liminary assessments, the Confederation takes 
the view that absorption of potential trainees 
cannot be taken for granted. It will only be 
achieved if employers arrange their training 
budgets for the next few years on the basis of 
wide and continuing expansion 

Future requirements of skilled labour 
must to a large extent be a matter of specula 
tion, the report states, but failure to build up 
a trained labour force adequate to meet 
economic expansion would be much more 
damaging than any possible temporary sur- 
plus of skilled labour. During the past 
twenty years an important factor had been 
demand for skilled labour in excess of avail- 
able manpower. On September 15, 19538, 
when total unemployment in Great Britain 
was nearly half a million workers, there were 
sul many skilled occupations in which the 
number of unfilled vacancies exceeded the 
number of persons available for them. An 
crease in industrial activity might well 
re-create similar pressures, the report goes on, 
unless steps were taken now to establish a 
better balance between skilled jobs and 
workers trained to fill them. The increase 
in school-leavers over the next few years 
provided the opportunity to do this 

It is considered that in determining recruit- 
ment for future years, in addition to making 
good any present shortage of skilled labour, 
consideration must be given to the longer 


term tactors which will dominate the country’s 
economy, namely : (a) since the war indus- 
trial expansion has been faster than was 
generally anticipated, and this trend ts likely 
to continue ; (4) much of this expansion will 
be taken up by new companies and industries 
who will recruit labour trained by existing 
companies, and the necessary element of 
labour mobility must be assumed ; (c) grow- 
ing fierceness of international competition 
will compel more frequent replacement of 
machines, and this will only be practicable 
i! shiftworking becomes more widespread, 
which will in turn require an increased supply 
of skilled labour ; (d@) emigration of skilled 
labour to developing countries Overseas 1s 
bound to continue and may 
development increases 

Quite apart from these purely economic 
the report continues, em- 
must recognise the serious social 
results which would tollow a_ failure to 
provide future young entrants to industry, 
who are suitable for training. with the 
opportunity of being trained 


inefFease as 


considerations. 


ployers 


Smoke Control 


The Minister of Housing and Local 
Government, Mr. Henry Brooke, is urging 
faster progress in the business of removing 
the smoke pall from the * black areas” of 
England and Wales. He has asked the local 
authorities in these black areas to inform him 
by the end: of June how long it will take to 
deal with their domestic smoke problems, 
what smoke control orders will be needed. 
and their order of priority. 

In a circular to the local authorities, the 
Minister points out that about half the smoke 
comes trom domestic stoves and fireplaces 
burning coal and that it is mostly discharged 
low down where it does the greatest harm 
To deal with this problem, the Clean Ai 
Act empowers local authorities to make 
orders creating areas in which smoke is 
banned from any chimney, unless specifically 
exempted. In the last two years more than 
125 local authorities in England and Wales 
have decided to use their powers under the 
Clean Air Act to make smoke control orders. 
There are now thirty-three of these orders in 
operation, with a further 193 either in 
preparation or confirmed by the Minister 
but not yet operative. Nearly 232.000 
buildings and about 39,000 acres of land are, 
or will be, covered by these orders 


Viond Nickel Fellowships 


The Mond Nickel Fellowships Com- 
mittee is Inviting applications for the award 
of Mond Nickel fellowships for the year 
1959. Awards will be made to selected 
applicants of British nationality educated to 
University degree or similar standard, though 
not necessarily qualified in metallurgy. who 
wish to undergo a programme of training in 
industrial establishments. They will normally 
take the form of travelling fellowships. 
Awards for training at Universities, states the 
committee, will only be made in exceptional 
circumstances. There are no age limits 
though awards will seldom be given to persons 
over thirty-five years of age. Each fellowship 
will occupy one full working year, and the 
Committee hopes to award up to five fellow- 
ships each year of an approximate value of 
£900 to £1200 each 
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Research Progress in the South 


African 


BY OUR SOUTH 


HE following is a record of the more inter- 


esting items of research at present being 
conducted under the auspices of the South 
African Council of Scientific and = Industrial 


Research 


STRENGTH OF REINFORCED CONCRETE BEAMS 


As a number of failures o 
reinforced concrete beams and frames, despite 
the fact that they had been built according to the 
regulations at the place concerned, the design of 
shear or web reinforcement has received more 
ind more attention in recent and is at 
present one of the problems under investigation 
by the Engineering Division of the National 
Building Research Institute 

Many practising structural 
the existing building regulations and methods 
for the design of web reinforcing as satisfactory 
ind are not aware of the risks that may sometimes 
be involved. The danger associated with a shear 
failure is that. unlike most failures in bending 
there is little warning before the failure occurs 
The tinal rupture in some cases occurs within a 
very Short time after the appearance of the first 
crack and can thus endanger human life 

\ loaded reinforced concrete beam 
potential weakness in the region where the load 
is transferred through the web to the points of 
support A typical shear failure is shown in 
Fig. J Principal and 
Stresses occur in this region and it is the function 
of web reinforcement to resist the latter stresses 
which are known as diagonal tension stresses 
The concrete itself is, of course 
resisting very small tensile stresses 

Various attempts have been made to analyse 
the behaviour of reinforced concrete beams in 
and to explain the mechanism of shear 

from the theoretical point of view 
Becuuse reinforced concrete 1s i comple. 
combination of materials, such purely theoretical 
approaches are extremely difficult lead to 
solutions which at best are only approximations 
The solution to the problem therefore appears to 
lie in the correlation ot exhaustive 


practical tests, taking into account all possible 


result of a shear f 


Vea’rs 


engineers uccepl 


has a 


compressive tensile 


only capable of 


shear 
failure 
such 


and 


results: ol 


variables in such a manner as to provide more 
reliable methods of design 
ADDITIVES FOR IMPROVING ROAD TAR 


An important indigenous source of bituminous 
road binder in the Union is the coal tar obtained 
as a by-product from plants making metallurgical 
and other metal manufacture 


coke for Steel 


Fig. 1 


AFRIC 


CE. 


AN CORRESPONDENI 


{ 
i) 


Road tars made from coke-oven crude tars « 
not normally have such a long life as bitumens 
of petroleum origin when used for the top layer 
or “ wearing course of a road 
however, good performance 1 the 
layers of a road surface. There are 

reasons. One ts that the plasticising oils in road 
tar are comparatively volatile and are partly los 


They do give 
underiyving 


two main 


by evaporation when used in a wearing course 

The other is that, at a consistency suitable for 

holding the stone chips immediately after appl 
| 


harder 
years. In 


particularly when it has become 
being on the road surface for a few 
the brittle state the binder bond is 
broken between the stone and 


disintegration takes place under the 


readily 


the surface and 


action o 


trathic In that connection I ig shows an 
improved apparatus devised by the National 
Institute of Road Research tor testing the 


brittleness of tar 

The bituminous materials section of the 
Institute has for time been 
methods for improving these two aspects of road 
tar behaviour, and has shown that the volatility 
characteristics can be tmproved by 
suitable tar oils for fluxing the pitch base of the 
tar More recent laboratory work has shown 
that the addition of bituminous coal or 
quantities of long-chain polymers can effect a 
reduction in brittleness at low temperatures. Of 


some investigating 


selecting 
small 


the various types of coal produced in the Union 
only one or two have been found to be suitable 
ind these must be dispersed in the tar at tem 
peratures over 300 deg. Cent. and at fairly high 
concentrations (up to 15 per cent). Most of the 
coal dissolves in the tar under these conditions 
Of the many different types of long-chain 
mers tested, the synthetic rubber known as 
G.R.N. or Buna N, appears to be the 
effective and can be used at 
per cent Natural 
disperse readily tin road tar but h 
an additive for road bitumens 

i xperimental tars containing various amounts 
rubber have pee! 


j 
poly 


most 
concentration i 
rubber 


low as | does not 


iS been used 


of coal or of the synthetic 
prepared on a SO00-gallon scale by Iscor for test 
in a road experiment This experiment will be 
laid on the Pretoria-Pietersburg National Road 
near Pienaar’s River, in with the 
Provincial Roads Department. It include 
in addition, tests to compare the performance of 
bitumens from ditferent crude petroleum sources 
bitumen containing natural rubber and experi 
mental tars of low volatilitv. Two types of road- 


co-operation 
Will 





4 typical shear failure of a reinforced concrete beam 


Will be used * reel quartzite and 


Stone 
Pretoria norite 
SEWAGE WATER 


One of the tasks of the National 
for Water Research 1s the purification of 
It is important that the 


PURIFICATION OF 
Institute 
SscWavre 


and industrial effluents 








Fig. 2—An improved apparatus for testing the 
brittleness of tar 

South African C.S.L.R. should develop method 

of such purification, first, to enable small towns 

to install sewage systems, and second, to enable 


large cities to purify their sewage water to a high 
order to protect the rivers against 
pollution. To be able to do this work effectively 
it Is Sometimes necessary to conduct experiments 


degree, in 


at a sewage plant, where they can be carried out 
than in the laboratory and 
where sewage water available at all times 
Oxidation ponds, as shown in Fig. 3, are used in 
this way for research into the further purification 
of efHuents from sewage works. The C.S.LR. ts 
indebted to the Pretoria City Council 
which has recently approximately four 
acres of the sewage works near Daspoort to be 
Institute, at a nominal figure tor 


on a larger scale 


therefore, 
leased 


used by the 
twenty years 

It is intended to put up small experimental 
purifying supplied with 

water or water taken from 
plant at various stages. One 
important projects 1s a_ study 
occurring in dams 
is possible, by 


which can be 


units 
untreated sewage 
the purification 
most 

natural 


ol the 
of the processes 


receiving polluted waters It 


means of these processes, to purify untreated 
sewage without liberating any unpleasant 
odours provided the system ts correctly 


Such oxidation dams are used on a 
large scale in the U.S.A. for the purification of 
sewage water, naturally affording a very 
venient and inexpensive method of purification 
especially for small towns. An endeavour will 
be made to determine the design requirements 
for such dams under South African conditions 

In addition to purification of untreated sewage 
water, the natural processes may also be adopted 
to supplement the work of an ordinary purifica 
tion plant The overflow of a conventional 
sewage plant tis reasonably pure and good 
enough to be disposed of by irrigation of fields 
but its quality is rarely of a standard to allow of 
its disposal into a river without deleterious 
effects. If this semi-purified effluent is fed into 
ageing dams, considerable further purification 
takes place, and under favourable conditions, 
the overflow from such dams may be equal in 
quality to the water in rivers flowing through 
inhabited The N.EW.R. intends to 


designed 


con 


areas 





big. 3 
effluents from sewage 
this 


— M — F ee 
Pretoria municipality 


further research in connection on 


which 


conduct 


the site the has 


! iy ] 
placed at its disposal 


WATER 


In September, 1953, after some preliminary 
the C.S.LR. started a biological and 
chemical survey of the Tugela River under the 
Natal Rivers Research Fellowship, financed by 
the Natal Provincial Administration. The field 
work and the biological side of the survey were 
carried out by a 
Pietermaritzburg 

provided by the 
of the University of 


RESEARCH IN. NATAL 


WOrkK 


hydro-biologist, stationed at 
| 


where accommodation Was 
Department of Botany 
Natal Chemical and 
algological services were supplied by the 
Research Divisior of the Nation 
Research Labor Lory In Marcl 


ippointed to assist 


additional officer was 


the chemical work and, at the same 

is raison officer for the cor 
The large area 

Natal, and is drained by a number of tributaries 


} tim 
incil in Natal 
Tugela catchment covers a 


but the first part of the survey was confined to 
the Tugela River itself. from its source to its 
mouth, and to polluted stretches of the Bushmans 
Little Bushmans 

neal Estcourt 


ift OF the 


and 
rivers 
Chis p 
Ow compicte 
papers being pr 


pared describing in som 


work 
are 
the biolo 


chemistry <« 
ind the 


detail 


inic 
Bushmans 
Bushmans 
information 
ndustrial 
the region 
tended to st 
urvey ol 
River 
largest tributa 
Although 
Basin will 
ments in wu 
Natal 
system 
Pietermaritzburg 


more 


trom 


industries 


rezion and the th 
iS increasing, V 
Admini 
hance 1 river 
Umegeni. It is planne 


river 


Provincial 


should WOK 
chemist of the 
Research to obtan 


tions, including 


problems. This work 
the middle of next year 
Apart from these 
had to deal with 
and domestic effluent problem I 
parts of Natal This made it imperative 
regional laboratory be established, the 


functioning Ady 


surveys Ut! 


grTOWINE Vol 


of which ts already 


Oxidation ponds used in research into the further purification of 
works 
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vices on effluent problems are being supplied 
to the Department of Water Affairs, the Natal 
Provincial Administration, local authorities and 
industry. One of the main problems being studied 
is the disposal of sewage by South Coast resorts 
\ building is being erected within the grounds 
of Howard College, Durban, and it will be used 
jointly by the South African Bureau of Standards 
ind the N.ILW.R. This building should be com- 
pleted by August, 1959, and will house the river 
survey staff and the additional staff needed for 
specific effluent problems and advisory work 
It is intended to plan this regional work so that 
not only specific local problems will be cared for. 
but that a contribution will also be made to the 
Institute’s work on national problems 


WATER 


The 


DISTILLATION IN SOLAR ENERGY UNTT 


National Institute for Water Research is 
vitally interested in the problem of providing 
drinking water from brack water. This is par- 
ticularly important for farms in the western sem! 
arid regions of the Union, where, indeed, several 
solar sulls are already on trial. Solar stills are well 
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Fig. 5—Solar water distillation unit 

suited to these applications, particularly where 
the daily drinking water requirement is only a 
few gallons. Fig. 5 illustrates the general design. 
The particular unit shown is one on which 
fundamental heat transfer studies are being con- 
ducted by the National Mechanical Engineering 
Research Institute. The operation of the unit ts 
very simple. Brack water in the tray evaporates 
is a result of heating by the sun, the vapour then 
condenses on the sloping glass surface and runs 
down the glass into a collecting trough from 
where it is tapped off. The output of distilled 
water is about 1 gallon per day for a 10 square 
foot unit. Since the water tapped off from the 
sull is pure distilled water, small units will also 
find application on farms and at country garages 
for supplying distilled water for batteries. The 
fundamental heat transfer studies on solar stills 
are aimed at a full understanding of the heat 
transfer processes that occur and of the limiting 
factors in the operation of the still. Only when 
are understood can further progress be 


nade towards the design of cheap, but more 
thcie if il] 


these 


Fig. 4—Measurement of 


road traffic forces on a road 


Pretoria 


near 


\ SouTH 


Last year, the ceramics the 
National Chemical Research Laboratory received 
for the first time a clay sample that proved to be, 
upon identification, essentially a Ca-Mg mont- 
morillonite. Further investigation revealed that 
the deposit was extensive and the mineralogical 
composition unusually consistent. The chemical 
ind physical properties of this montmorillonite 

identical with those of the well-known 
southern bentonites of the U.S.A. It was also 
found possible, synthetically, to alter this mont- 
morillonite to have the properties of the famous 
Wyoming bentonite. Actually, the altered South 
African montmorillonite showed 
qualities as a bonding agent for foundry sands 
vhen compared with Wyoming bentonite. It 
should be possible to use this clay after various 
treatments to replace completely the imported 

bentonites in all their different commercial uses 
development for South African 


AFRICAN BENTONITE 


laboratory of 


were 


superior 


ndustry 


ROAD 


With the increasing weight, power and speed 


MEASUREMENT (Ot TRAFFIC FORCES 


of modern traffic, road surfaces are being sub- 
jected to increasing wear and tear by the forces 
developed between vehicle wheels and the road 
surface Realistic and evaluation of 
road must be carried 
under conditions simulating those obtaining on 
For example, the rate of loading and 
duration ol applied in. strength tests 
should be similar to those occurring under moving 
Ihe development of such 
tests requires, therefore, a knowledge of these 
the road and of the influence of 
such as tyre inflation pressure, 
ehicle speed, weight, &c., on them 
The National Institute for Road Research has 
recently made extensive measurements of these 
quantities under actual road conditions on a 
miles west of Pretoria (see Fig. 4), 
using equipment specially developed for this 
purpose, in| conjunction with the National 
Research Laboratory The apparatus 
both tical and horizontal com- 
duration, of the surface 
forces generated on the road by traffic, to be 
measured. This apparatus is built into a special 
manhole in the centre of the road in such a 
that the road surface is continuous. The forces 
are actually measured at a metal stud about the 
size of a halfpenny tn the road surface which, 
when a wheel passes over it, produces independent 
electrical signals. by means of an electrical- 
mechanical system, which are proportional to 
the vertical and horizontal forces respectively. 
In the mobile recording laboratory these signals 
are amplified and fed to a double-beam oscillo- 
scope, where they can be photographed as a 
vehicle wheel the stud. Simul- 
taneously, measurements were made of vehicle 
speed and, in some instances, acceleration. The 
speed is measured by micro-timing 
apparatus which measures the time between the 


testing 


surfacing materials out 


the road 
t 


forces 


traffic conditions. 
conditions on 


various factors 


road some 12 


Physical 
the v 


enables 


ponents, as well as the 


Way 


passes OVeCT 


uSINg a 


front and rear wheels of the test vehicle passing 
over a switch The acceleration or deceleration 
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Equipment for research into the pneumatic 
conveyance of granular materials 


Fig. 6 


braking ethciency 
wheel of the 


means of a 
steering 


iS: Measured by 
meter clamped to the 
vehicle 

\ comprehensive Investigation is NOW Nearing 
completion in which different types and weights 
of vehicles are being tested under various con 


Drive-in 


A! DIENCES at three of Sout Africa's 
newest drive-in cinemas will certainly have 
no cause to complain about any lack of screen 
he clarity of the projected 


two of which are in 


image brightness 


pictures on these screens 


the Cape and one in the Transvaal-—has beer 
enhanced by the use of extruded alloy sections 
for the screen facings To enable the we 

known reflective properties of aluminium to be 
used to the full, it is necessary to give som 


surface treatment to the sections This ensures 
that the 


screen will be uniformly 


image on the 





dispersed and seen cai = 
equally brightly from = & ee 
all points in the audit- 
orium. 

Two distinctly ditt 


erent systems have been 
adopted in this country 
so far. both of them 
having proved success- 
ful. One type of treat- 
ment has been used at 
the Van Dyk Drive-in 
Cinema at Brakpan, and 
the other at two cinemas 
in the Cape one at 
Wynberg and the other 
at Kuils River 

The Van Dyk Drive- 
in Cinema’s screen at 
Brakpan, shown in Fig 
1, is 125ft wide by SOft 


high and has a steel 
frame to which extruded 
SO S.W.P. aluminium A 


alloy panels, Yin wide by 
13ft 6in long, are fixed 
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ditions. For example, with a passenger car a 
speed range of 20 to 80 m.p.h. has been studied 
ind also the effects of severe acceleration and 


braking 
CONVEYANCE OF GIRANULAR 
MATERIAL 


PNEUMATIC 


Phe conveyance of granular material in a pipe 
by entrainment in an air stream sometimes has 
considerable advantages over conventional 
of transport. The pneumatic conveyor has no 
moving parts along the conveyor line to 
hazard to workmen and it requires 
can be extended at different 
horizontal to the 


means 


con 
Stitute a 
little 
inclinations, ranging from the 
vertical, without the need for transferring the 
material from one conveyor to another. It also 
largely eliminates handling of the material, and 
prevents the spreading of dust. It has, however, 
the disadvantage of comparatively high power 
consumption At the National Mechanical 
Fngineering Research Institute a study of this 
type of conveyor has been in progress for some 
time. In 1955 tests were carried out on the 
conveyance of sand and sago in a lin diameter 
pipe. Following this, provision was made for a 
more comprehensive investigation to include 
different pipe diameters. The apparatus for this 
purpose was recently completed (see Fig. 6), and 
is at present being fitted with the necessary 
instruments. The investigation planned will be 
directed, first, at obtaining a basis for estimating 
the power consumption during pneumatic con- 
veyance of various materials in straight hori- 
zontal and vertical pipes. This data could then 
be used to reduce the consumption of 
pneumatic conveyors by correct design The 
effects of bends and the acceleration of material 
wt the entry point, as well as the best designs of 
feeder and separator for the material, will form 
the subjects of later studies Apart from this, 
the apparatus will be available for special tests 
on behalf of industry 


space It 


power 


Aluminium Screens for South African 


Cinemas 


) it iuminiun veranda DoS which ire 


fixed at intervals to aluminium angle runners 


attached to the steel fram« In this way direct 
contact between the aluminium screen facing 
and the steel framework is avoided The diffi 
culty of spreading the reflected light evenly has 
been overcome by the adoption of a fluted 
section which when chemically etched ind 
inodtsed, produces a remarkably bright ind 


evenly diffused image 


Power Steel Construction (Pty.), 


Company 
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These panels interlock Fig. [—The Van Dyk drive-in cinema’s 125ft by SOft screen at Brakpan 
along their vertical sides has a steel frame to which extruded interlocking 50 S.W.P. aluminium 
and are joined by means alloy panels 9in wide by 13ft 6in long have been fixed 


235 


scree! 
W ynberg, 
* drive-in ”’ 


and erected this 

[he Sunset Drive-in Cinema at 
shown in Fig. 2, is unlike the other 
in that the supporting structure for the screen is 
The 105ft wide by 45ft high 


Ltd., designed 


built in concrete 


screen weighs only 7500 Ib, and ts curved to a 
radius of 325ft and inclined 24 deg. from the 
vertical in the direction of the viewer, thereby 





2 the Sunset drive-in cinema at Wynberg, 


Fig. 2—In 
Cape, the supporting structure for the screen is built 


of concrete. The object of the canopy, cantilevered 
out 30ft from the screen, is to cast a shadow across 
the screen and permit performances to start early 


presenting an undistorted image to all cinema 
LOers 

Interlocking extruded aluminium alloy facing 
sections were supplied in IS5ft 6in and 14f 
lengths and bolted together in such a way that thé 
finished screen has all butt joints staggered across 
its width. After degreasing, the face of the erecté 
screen was given a Coat of zinc chromate followed 
by two coats of specially prepared non-glossy 
white paint which covered all jointing lines. The 
paint was applied by the roll-on method which 
ensured the desired stipple finish. To make tt 
possible for performances to start early, a 
canopy, cantilevered out 30ft from the 
face, has been added to the concrete structure 
By this means a shadow is cast across the screen, 
artificially darkening it The canopy itself ts 
roofed in corrosion-resistant “* Longspan ” sheet 
Infill panels constructed from ‘ Longspan 
sheet and painted black are positioned between 
the roof and the top edge of the screen, and 
prevent glare during performances. The screen. 
which will withstand the force of a 110 mile-an 
hour gale, was designed by Ninham Shand of 
Cape Town and assembled and erected by 
Conn’s Engineering Works, with R. H. Morris, 
Ltd., as the general contractors for the structural 
portions 

The Sky-Vue Drive-in Cinema at Kuils River 
has a 100ft by 45ft screen which is curved to a 
radius of 350ft. The face also comprises inter 
locking extruded aluminium alloy sections, which 
in this case, are fixed to a steel framework. The 
screen is coated with a special matt paint 
Harris Engineering Works were responsible for 
the design and erection of both the screen and the 
supporting structure 

The fact that the reverse sides of both Cape 
screens are left unpainted—-even though they are 
sited in an area with a highly corrosive marine 
climate—bears excellent testimony to the 
durability of the aluminium alloy used. 

All aluminium alloy materials for these 
erections were supplied by the Aluminium 
Company of South Africa (Pty.), Ltd 


screen 
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bath dimensions of the mixer are S50ft by IS8ft by 

6ft deep and of the furnaces 45ft by 1Sft by 3ft 

nd . sf deep Port ends are of * dog-house ™* design 

ri c ‘ c ae 

Steel Melting Plant at Aviles. Spain with removable slices The furnaces and the 

) mixer have single B.I.S.R.A. combined coke-oven 

gas and tar burners at each end, twin air uptakes 

N important st he expansion of tl overhead cranes and discharged on to the stage /ft by 4ft Sin, and double slag pockets and 

A Spanish steel indust 1aS been reached bi or into the hopper of the fettling machine regenerator Chambers. These have been installed 

the recent comm ying of three 350-ton tilting The hot metal is conveyed from the blast- so that the furnaces can be converted to mixed gas 

n-hearth furnaces in the melting shop of the — furnaces in 50-ton ladles which are poured into firing with the minimum amount of alteration 

egrated iron and ‘| works at Aviles on — the back of the mixer by the 140-ton casting bay Straight-through air reversing valves are installed 

t ist he works are operated by cranes Two 100-ton hot metal ladle cranes ind provision has been made in the flue layout 

e Governme! onsored company ENSIDESA © operate in the charging bay. The platform at the for the addition of a waste heat boiler at a later 
xresa Nacional Siderurgica S.A.) ; the plant front of the mixer is retractable, so that the date 

; coke-ovens, blast-furnaces, steelmaking cranes can lower the 60-ton transfer ladles The tilting gear is driven by two 50° h.p 


ible amount 


ind rolling mulls A consider 
it has been supplied ind erected 

: consortium of British stec Iworks 

Ihe first blast-furnace has 


perating since November. 195 and 


producing iron for sale until the Star 
making. The rolling mills are expect 
the very neal future and in the meantime 
ire being Manul ictured on a limited scale 
and stock This is enabling the melting 
ersonnel to be thoroughly trained in the 
oft the turnaces before full-scale pro- 
is required. A small number of British 
makers are assisting in the Operation of the 
furnaces and in training the Spanish personnel ; I. | 
The steelmaking units comprise i §U0-tol Sa : 1 iii), 
ve mixer and three 350-ton tilting open- af / ag L Wii 


earth furnaces, which, together with the stock- 


wr 
ic 


bay cranes, ladles cranes, charging machines, and 
ther ancillary equipment, have been supplied by 
The Wellman Smith Owen Engineering Com 
ation, Ltd., Parnell House, London, S.W.1 
The ulting furnaces are designed to operate on j 
gh percentage of hot metal, and it has therefore 
ble to retain a tively simple three 

truction ¢ 1¢ melting shop. All cold 

ils for the furnaces enter the stockyard bay 
WavOns OF lorries and are discharged 

of 35 cubic feet capacity 


ind other cold materials 
ind there ts sufficient 
stock of loaded boxes 
five whi cun % 

The three Wellman 350-ton tilting open-hearth furnaces and one of the four 140-ton ladle cranes 


t 


below the mixer tapping spout The metal is _— electric motors at each end of the furnace on the 
transferred direct to the furnaces by thes casting bav. side, operating through reducing 
cranes gearboxes to the toothed rack which forms the 
bottom ends of the tulting rams. If one motor 
fails, it is posstble to Operate with a single motor 
Apart from the bath dimensions, the location = driving both units Ihe furnaces have five 
of the tapping spout and charging doors, and the — charging doors with slag notches at Nos. 2 and 
irrangement of the rolling gear, the design of the = 4 The slag ladles are mounted in carriages 
mixer is very similar to that of the furnaces. The | which travel under the furnace to the casting bay 
where they are handled by the ladle cranes 
The mixer has two charging doors and two 
fettling doors at the front, and three doors at the 
back. Of the latter, either of the outer two can be 
used for charging hot metal by means of a chute 
on a rail-mounted carriage, and the centre door 
has a slag notch. The mixer slag ladle is placed 
in position by the casting bay locomotive. The 
furnaces are fully instrumented and all reversing 
valves are push button operated. The pressure 
of the coke-oven gas in the ring main ts & Ib 
per square inch 
The furnaces are tapped into 100-ton ladles 
held by 140-ton ladle cranes, and teeming ts 
carried out through double stoppers into 64-ton 
moulds on bogies ; moulds of 12 tons capacity 
will also be used at a later date. In addition to 
their duties in respect of tapping and teeming 
of heats and ladle repairs. the four 140-ton ladle 
cranes handle the furnace slag ladles, transferring 
them between the carriages which run to the slag 
bank and those under the furnaces. They also 
empty the blast-furnace tron ladles into — the 
mixer Ladle repair stands, coke-oven gas ladle 
driers and a stopper drying oven are installed in 
the casting bay A view of the three furnaces 
and one of the four ladle cranes is reproduced 
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MIXER AND FURNACES 


At a later date a separate stripping and mould 
preparation bay is to be built between the melt- 
ing shop and the soaking pits, but meanwhile 
these functions are being carried out inthe 
soaking pit bay This contains two stripping 
cranes, two vertical ingot chargers and fourteen 

One of two 4-ton revolving furnace-charging machines bottom fired pits, all of which were constructed 
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by the Wellman Smith Owen Engineering Cor- 
poration, Ltd The building of a further six 
top-fired soaking pits Is expected to start shortly 
The mixer and the first o 

furnaces began working at the end ot 
and by December all three 
operation 


{ 


hearth 
1958 


the open- 
June, 


furnaces were In 


Trends 


Department of 
may be expected 


German Motorisation 


A study by the 
Esso A.G. shows that an increase 
in the number of private Federal 
Republic (excluding West Berlin and Saar) from 
2.300.000 in mid-1957 to 5,400,000 in mid-1965 
This signifies an average of one car for every ten 
people, whereas at present the ratio ts 
than one in twenty. Including 
scooters and motorised bicycles, there may be 
in mid-1965 6,200,000 vehicles on German roads 
Of this total, about 3,400,000 vehicles, it 1s 


Economics 


cars in the 


less 


motor-cycles 


inti- 


4 PR 


Fig. 1 
private 


Relationship between past total numbers of 
cars on the roads in Germany and the gross 
national product 


compared 


remaining groups 


cipated, will be owned by employees, 
with 2,200,000 in 1957. The 
of owners will aggregate 2,800,000 compared with 
2,000,000 two years ago 

based on an extrapolated 
product, 


These forecasts are 
correlation with the 
since the general economic development and, 
particular, that of is reflected by the 
trends in production nd that a linear 
correlation existed between product and 
the total of private cars for the period 1950 to 
1957 (Fig. 1), but that subsequently the number 
of private cars rose more steeply This was 
because in the earlier years, most employees 
who wished to acquire a Vehicle had to be content 
vith a motor-cycle, scooter or powered bicycle 
From 1952-53) onwards. however, new = car 
registrations by employees increased from 25,000 
in that vear to 175,000 in 1956-57, while * motor- 
cycle’ registrations by members of this group 
decreased from 364,000 to 106,000. It appeared, 
therefore, that the increasing rate of private car 


gross) national 
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by employers (6), and 
(a) 0:9939 ; 


efficients : 
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a decrease 
registrations 


registrations was partially balanced by 
in the rate of 
Accordingly, a correlation was attempted between 
the total number of all motor vehicles, and 
the gross national product For the period 
1950-1957, the correlation was linear, with a 
correlation coefficient of 0:9939 (Fig. 2) 

The question had to be answered, whether the 
(approximately exponential) growth curve of 
private cars could in fact be linearised by com 
bining it with the curve for two-wheeled vehicles 
A check was therefore carried out by plotting 


motor-cycle ~ 


Fig. 3—Relationship between gross national product 

and the number of two-wheeled motor vehicles of 

all kinds on German roads. Coefficient of correla- 
tion 0-969. (Korecast for 1958-65) 


the total of vehicles owned by 
and the total of vehicles owned by 
other groups. When the total of employee- 
owned vehicles was with the gross 
national product, a correlation coefficient of 
0- 9956 was found (Fig. 2). This fact suggested the 
use of regression analysis which showed that the 
expected decrease in the number of two-wheelers 
had in fact a flattening influence on the combined 
curve. Similar findings were obtained for the re- 
maining group of “other owners” ; motor- 
cycles, &c., were again included for reasons of 
method. A correlation coefficient of 0-9859 was 
obtained. The most difficult part of the investiga- 
tion consisted in forecasting reliably the connec- 
tion between the growth of the national product 
in the next few years and the trend in the numbers 
of * motor-cycles.”” A plot for the years 1950 
1957 showed the beginnings of a 

probability curve, which, from experience, 1s 
known to arise whenever an existing product or 
process is being replaced 
by a newer one. This ts, 
of course, the case here 
Fig. 3 shows the com- 
plete curve, including 
the descending limb for 
1958-1965, which, by 
analogy with similar pro- 
cesses, was considered 
to be symmetrical with 
the ascending branch 
The curve shows a maxt- 
mum in 1955 of 2,050,000 
motor-cycles and 


separately 
employees, 


correlated 


Gaussian 


eee 
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scooters and a probable total of 740,000 in 1965 
This estimate is thought to be reliable, because 
the * motor-cycle * curve is still well above the 
asymptotic line representing a future unchanging 
minimum (in analogy with the present constant 
numbers of pedal which are mostly 
owned by special groups, such as young people 
and sportsmen) 

The forecast for the number of cars only cat 
then be obtained by subtracting the values 
Fig. 3 from the curves shown in Fig. 2. For 1965 
this gives the results quoted at the beginning of 
this article 


bicycle Ss, 


Insulating Distribution System 


Junction boxes, boxes for fuse- and switch-geal 
and conduits made from insulating material 
being produced by Siemens-Schuckertwerkc 
A.G., Berlin-Erlangen. Examples are shown in 
the accompanying illustration. An important 
property of the material is its lightness which, 
it is Stated, is of great advantage for transporting 
and fitting. This so-called I-system is laid out for a 
maximum current of 200A and ts particularly 
suitable for housing the various controls of 
electric drives for which in general its Capacity ts 
ample. In the design, the principle been 
followed of making all components from insulat 
ing Material which can be touched from the out 
and not using the casing material as support 
for live components. This therefore constitute 
an all-round insulation, suitable situa 
tions where adverse mains or ground condition 
render it impossible to carry out the normal 
earthing procedure. Being insensitive to dust 
and moisture, and robust, the fittings can be 
used in situations where they may be subjected 
to a substantial degree of rough usage. As the 
illustrations show, the material is designed on the 
unit system, and the boxes can be arranged 
without gaps. The covers are either flush or 
raised. The casings can be joined using a special 
ceramic bush which is inserted into a knock-out 
hole in one housing together with a sliding wedge- 
shaped spring in the opposite position on the 
other housing The joint is made tight by 
means of an inserted rubber ring 

At supply voltages of S5OOV, the equipment is 
stated to be suitable for motor control gear up 
to about 25kW including all measuring 
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Relationship between gross national product and the total number of 
vehicles on the road, curve (a), as well as all classes of motor vehicles owned 
rest’ 
(b) 00-9956 ; 


(c). Correlation co- 


(c) 0 9859 


insulating distribution and control gear with covers removed, illustrating the 


space-saving arrangement 
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furnaces 
be considerably 
Coarsening of the grain is avoided as the billets 
exposed only for a short period to tempera- 
tures over Ac3. The amount of scale is clarmed 
to be reduced from about 2 to 4 per cent to about 
0-5 to 1-5 per cent, and there is no decarbonisa- 
tion of the skin zone. Contrary to what occurs 
when are heated in a furnace, the core 
temperature is higher than the skin temperature 
n our second illustration, the difference 
amounting to about 300 deg. Fah. when the 

temperature is about 1740 deg. Fah. The 
said to be at least 60 per cent 
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Tres Marias Power Station 


For supplying Brazil 
is necessary to expand hydro-electric power, 
Among these 
Tres Marias, 
7O0kM 
Minas 


with adequate energy 
since the country Is poor in coal 

projects is the hydro power station 
mn the upper Rio Sao Francisco 
north of Rio de Janeiro, in 


about 


the state ot 


Iwo resistance neating machines for bar billets installed in a rolling mill. Heating from 930 deg 


to about 1740 deg. Fah. takes about thirty-five seconds 


Gerais. Here a 70m high barrage across the 
main river, below the confluence of the Rio 
Barrachudo, is to create a reservoir 145km long 
and 1320 square kilometres in area, with a 
capacity of 22,000 cubic kilometres. The power 
station will eventually have a capacity of S7OMW 
in the form of eight similar Kaplan sets. The 
electric energy produced will for the most part 
be transmitted to Belo Horizonte, 250km away. 
vhere important heavy industries are being built 
ip. Part of the 287kV transmission 1s destined 
for the planned new capital, Brasilia, which 1s 
under construction about 300km to the north- 
west 

The contract the electrical equipment 
of the first stage is in the hands of Siemens- 
Schuckertwerke A.G which also ts acting as the 
principal contractor The turbines are being 
built by J. H. Voith, Heidenheim. The genera- 
tors, of 78,000KVA unit capacity, will be vertical 
machines, the spider rotors of which will have a 
moment of inertia of 10,500 tonne-square metres 
The stator windings will be laid out for a terminal 
XkV and will receive a novel tape 
Rotating at 163-7 r.p.m., the gene- 
the American standard 
Another aspect which 
the U.S.A. is the design 
generating transformers These will 
ingle-phase. triple-winding transformers of 
S 1OMVA, 13-8 287.13-8kV, arranged in 


two tl ree pl iS¢ Ips of three with a seventh 
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Glued Structural Steel Joints 
Nearly 


with glued and bolted joints was erected at the 
Chemische Werke Hils, Marl. It is a foot and 
pipe bridge over a canal and two 
N-type lattice girders of 55-S8m span, a bottom 
deck 3-25m wide between the girders, and top 
wind bracing (illustrated). The flanges are box 
sections formed by two channels welded face to 
face, with two welded-on gusset plates per joint 
The strut or tie members were I-sections. some of 
them broadened near the joint to make the joint 
Shorter. Before applying the glue. the surfaces 
were sandblasted The glue was brushed on 
vith flat brushes, the cross members were inserted 
between the gusset plates and bolted down by 
four high-tensile bolts in each flange. Whenever 


three years ago, the first steel bridge 


comprises 


Schematic drawing of girder bridge with glued joints 
and details of one of these joints (a) 


the work had to be carried out in wet weather, 
the joints were heated from the outside by means 
of a burner. 

Fest joints prepared at the same time showed an 
ultimate strength of 112 kg to 116 kg per square 
centimetre after two and a half vears’ storage in 
the open. The design shear stresses were 60 kg 
per square centimetre The adhesive used, 
*Vestopal LT.” is stable in’ the temperature 
range 30 deg. to SO deg. Cent. Bolts were 
provided additionally, to safeguard the bridge 
against under excessive stresses in the 
joints 

Although certain advantages are gained, not 
ably the lesser weakening of the joints throug 

oles, there is no overall gain with regard to joint 
area ; in fact, the joints are larger than if they 
were riveted or bolted. Using * St37~ steel. the 
total working stress from principal and subsidiary 
loads amounts to 140 kg per square centimetre 
for riveted joints and 142 kg per square centi- 
metre for high-tensile bolted joints. For ** St5 


St52° 
steel the corresponding figures are 210 kg 
190 kg per 


Collapse 


and square centimetre (compared 
with 60 kg per square centimetre for the glued 
joint with either grade of steel). A recent article* 
describes this development and gives fuller details 
of the laboratory research which was carried out. 


European Organisation for Nuclear 
Research 


held tn Geneva on 


twelfth 
1958, 


At ats session, 
December 3, the Council of CERN, 
Furopean Organization for Nuclear Research, 
approved contributions from the twelve member 
states totalling 55,000,000 Swiss francs for 1959. 
This compares with a budget of 56,000,000 Swiss 
francs for 1958. Reports on 1958 activities were 
submitted by Professor C. J. Bakker, Director- 
CERN, and by the Divisional 
Directors The first important research com- 
pleted with the 600 MeV = synchro-cyclotron 
which came into operation on August 1, 1957, 
concerned a highly crucial experiment demon- 
strating two modes of decay of the intermediate- 
mass particles known m-mesons (see THE 
ENGINEER, September 19, 1958, page 466). Rapid 
progress has been made during the year with the 
25 GeV proton synchrotron, which is expected 
to be finished in 1960, the target date originally 
set. It will then be the biggest particle acceler- 
ator in the world 
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High-Speed Digital Computers 


BY OUR AMERICAN EDITOR 


EVERAL large-scale digital computers are 

to-day helping the National Bureau of 
Standards to carry out its fundamental pro- 
gramme of research on properties of matter and 
methods of measurement with increasing speed, 
efficiency and thoroughness. As knowledge of 
the computer's capabilities becomes more wide- 
spread, its use 1s being extended to more and 
more of the Bureau’s work——from basic calibra- 
tion services to complex studies of nuclear pro- 
perties. Moreover, the growing usefulness of 
high-speed computers, both to management and 
to scientific and engineering research generally 
is clearly shown by the variety, extent and 
importance of the problems that have been solved 
on the Bureau’s computers. These problems 
come from every major field of physical science 
and technology, from. statistical analysis and 
from Government and business administration 

At present, projects are being handled at the 
rate of about 150 per year, up to the limit of 
machine time available Submitted by the 
Bureau’s laboratories and by other Federal 
agencies, the projects range from * single-shot ~ 
problems, requiring a run of only an hour or 
two, to comprehensive programmes carried out 
on a continuing basis for several years at a time 
From 1950 to 1957 such problems were solved 
on the Bureau’s home-built *“ SEAC ™ ; in 1957 
an IBM computer, type 704, was acquired. In 
addition, at the request of other agencies, the 
N.B.S computation laboratory prepares 
problems for ** NORC,” ** UNIVAC © and other 
machines outside the Bureau 

The problems worked on the Bureau's com- 
puters illustrate not only the increasing number 
of fields in which the potentialities of the digital 
computer are being exploited, but also the wide 
range of computational techniques now available 
In some cases, as in geometrical optics, the 
mathematics is essentially elementary. Here the 
main contribution of the computer Is its great 
speed, but this also permits the inclusion of 
refinements that lead to better as well as faster 
results. The solution of systems of ordinary 
linear differential equations and of many partial 
differential equations is now almost a routine 
matter More sophisticated procedures are 
found, for example, in studies of radiation pene- 
tration which apply Monte Carlo techniques and 
methods for solving integral equations; in 
calculations of crystal lattice constants, in which 
the coefficients of three-dimensional Fourier 
series are determined ; and in evaluating Govern- 
ment contract bids which apply the techniques 
of linear programming. Still other methods are 
illustrated in an extensive programme for calcu 
lating thermodynamic properties of materials 
and in the handling of large masses of data for 
payroll calculations. These and other problems, 
selected from those solved or now being calcu 
lated at the Bureau, are discussed further below 


CIEOMETRICAL OPTICS 


Essentially, the only way to design a lens 
system of the kind found in an aerial camera or 
telescope is by ray tracing This consists in 
selecting a number of light rays emanating from 
some object point, determining by elementary 
geometry the path of these rays through the 
lenses, and finding their intersections with the 
plane of the final image or photographic plate 
The deviations of these intersections from the 
desired image point furnish a measure of the 
quality of the lens system. The procedure may 
then be repeated for other object points and 
possibly for light of other wavelengths. Also 
the parameters of the optical system—lens 
separations, curvatures and indices of refraction 

may be varied to improve the sharpness of the 
images. For each choice of parameters, the 
number of arithmetic operations may run into 
millions, making the use of a high-speed com- 
puter mandatory A computer also has the 
advantage that it can handle skew rays—those 
not lving in a plane through the optical axis— as 


easily as rays that do he in such a plane ; in ray 
tracing by hand, skew rays are usually avoided 
as being too difficult. As a result, the solutions 
provided by the digital computer are more 
thorough and accurate 

The principal application of automatic com 
puters to such problems at the Bureau has been 
to compare the images formed by series of pro- 
posed lens designs in order to select the one best 
suited to a particular purpose. The computer 
output Is automatically converted to graphical 
form (Fig. 1), thus showing directly the appear- 
ance of images of point sources. In addition 
ways are being studied for adapting methods of 
lens system design to a fuller exploitation of com- 
puter capabilities. Results of such studies should 
be of use to the optical industry as well as to the 
defence establishment. Ray tracing computations 
were begun at the Bureau in 1950, when 
*SEAC™ was put into operation, and are now 
on a continuing basis under the sponsorship of 
the U.S. Air Force. The construction and testing 


Fig. 1—Image of a point source of light as determined 
by automatic plotting of digital computer output 


of prototype photographic objective lenses has 
become so expensive that a major computing 
effort is justified in order to assure that only 
optimum designs are actually built 


THERMODYNAMICS AND STATISTICAL MECHANICS 


For the past seven years, the computation and 
thermodynamics laboratories have been engaged 
jointly in the development of high-speed com- 
puter techniques for calculating thermal pro- 
perties of materials. Needs of research on pro- 
pulsion systems provided the original stimulus 
for this project, but the computed data have a 
far wider range of application. Thus far, most 
of the work has dealt with gases, and the results 
are in the form of tables of thermo- 
dynamic and transport properties over a range 
of pressures and temperatures. Among the pro- 
perties included are specific heat, entropy, heat 
content. vapour pressure, sound velocity. 
viscosity and Prandtl number. With the aid of 
such tables it is possible, for example, to calculate 
the amounts of heat generated or other details 
in the course of chemical reactions inside a com 


Various 


bustion chamber and the thrust of 
jet. Since they form the starting point for many 
other calculations, the ideal gas thermodynamic 
functions for atoms, atomic 
molecular tons and radicals were the first to be 
programmed. Programmes were then developed 
for calculating (1) equations of state based on a 

representation of data of state, (2) gas 
imperfection corrections to the thermodynamic 
properties for compounds and mixtures of fixed 
composition, and (3) equilibrium compositions 
and properties for chemically reacting gaseous 
systems. (See Fig. 2.) 

One phase of the work is summed up in N.B.S, 
‘Circular 564,° which contains data for air, 
argon, carbon dioxide, hydrogen, nitrogen, 
oxygen, and steam Jans are being considered 
for applying the same techniques to a systematic 
calculation of thermal properties for all atoms 
and their tons at temperatures up to 1,000,000 
deg. Kelvin A few of the other projects in 
thermodynamics, recently completed or still in 
concerned with the calculation of 


the resulting 


IONS molecules 


virial 


progress, are 
improved molecular energies and wave functions, 
and a related study of self-consistent fields ; cal- 
culation of collision transport 
evaluation of triple integrals for entropy 
calculations ; and calculations to test the value 
of exchange integrals in molecular Computations 


integrals used in 


} 
theory 


COLOUR CO-ORDINATES 


chromaticity co 


Internationale de 
) for describing colours has the 


The use of the standard 
ordinates of the Commission 
VEclairage (C1. 
advantage that the co-ordinates can be obtained 
from spectrophotometer of the 
light and do not depend on colour judgments 
by the industrial 
purposes the system of 
colour 
hue and chroma, has the ads 
increments in the 
equal perceived diflerences, at least within the 
Variation In the 
and colori- 


measurements 


Hlowever lor 
Munseil 
based on perceived value 
infage thal 
correspond to 


human eve 
widels used 
co-ordinate 
equal 


co-ord nates 


range of normal individual 
work of the Bureau 
metry laboratory it is therefore frequently neces- 
sary to translate the more easily measured C.1.E- 
chromaticity co-ordinates into the more directly 
useful Munsell 

Since no usable mathematic 
for the relation between the systems, the 
conversion must be based on direct experimental! 
comparison of spectrophotometer measurements 
with estimates of spacing by human 
observers. For purposes of computer 
tion, the results of such comparisons by the 
Optical Society of America for about 5000 
discrete points of a grid in “ colour space ” are 
being punched on cards. For colours corre- 
sponding to points other than these grid points 
the conversion will be made by three-dimensiona! 
interpolation between the values at adjacent grid 
pomnts 

To convert C.1.b.-chromaticity 
for a to Munsell co-ordinates and 
to check the results requires about thirty minutes 
by hand From trials of the pro 
gramme now being prepared for the digital com- 
puter, it is expected that the same operation will 
be performed on this machine in about one 
hundredth of that time. A few minutes must 
also be allowed for setting up the computer, but 
this is negligible when a considerable number of 
must be made 
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SATELLITE CALCULATIONS 


Working in co-operation with the U.S. Naval 
Research Laboratory, the Bureau ts engaged in 
programming and computing for a number of 
satellite problems. The most important of these 
relates to the determination of upper atmosphere 
properties. Thus, by combining recent high 
altitude rocket measurements with observations 
of the rate of change of period for the first Russiar 
satellite (“ Alpha 2°’), it was possible to obtain 
reasonably good values for the atmospheric 
density at altitudes up to 400km. At 200km 
the results agree well with typical earlier esti- 
mates, but at 400km a density forty times greater 
was found. One consequence of this finding 
to reduce the estimates of satellite lifetime by the 
same factor for orbits with a perigee altitude near 
400km. Other projects deal more directly with 
satellite lifetime and with the satellite’s final 
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bles, and the coefficients are found to 
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satisl¥ certain lineal integral equauons 
are approximated by systems of linear algebraic 
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equations that prove to be of a type that can be 


solved recursively Ihe other method is 
application of the Monte Carlo technique 
consists in setting up a numerical analogue 
the situation under study (Fig. 3) The con 
plexity of the problem arises from the many 


possible ways in which the radiation and atoms 


may interact and from the complicating effects 
of special conditions for 
shielding materials, source 
distributions of incoming particles. and boundary 
interfaces media 
thus fai 


Increasing 


example. different 


geomet?ries, energy 
between 


apply 


conditions at the 
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STRUCTURE 
based on X-ray 


powerful tool 


CRYSTAI 


Crystal structure calculations 

measurements, are a 
for determining the arrangement of and distances 
between atoms in crystalline solids. Results of 
such calculations at the Bureau supply a steady 
Stream of information for solid state physicists 
chemists and crystallographers. When a beam 
of X-rays impinges on the regular array of atoms 
in a single crystal the rays are ditfracted to forn 


diffraction 


pattern of isolated spots as detected, fi 


on a sensitive screen (Fig. 4). Information 
the crystal structure 1s obtained from the px 
tions and intensities of these spots. Howey, 
except in the simplest cases, this cannot be done 
without extensive calculations 
The procedure is based on the relation that 
between the diffraction pattern and the 
distribution of the electrons that sur- 
round the atoms in the crystal When the 
electron density distribution is expressed as a 
three-dimensional Fourier series, each coefficient 
“structure factor’’ in the expansion is a 
complex number that represents the intensity and 
phase of an individual spot in the diffraction 
pattern. Since only the intensities of the spots 
can be measured, additional assumptions based 
on chemical experience must be made The 
computing methods enable any such assumption 
to be tested, and various devices have 
developed to avoid excessive trial-and-error 
Furthermore, the computer is being used 
to evaluate methods of determining | 
structure without the need for conjectures based 
such methods would be 


EXISES 
density 


deen 


Steps 


crvsta 


on chemical experience 
highly impractical without the use of high-speed 
computers. Since the atoms are situated at the 
centres of electron clouds, their positions can be 
determined from the electron density distributior 

The computer is also used to refine the results 


of previous calculations by determining the 
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corrections required by improved experimental 
data 
When a crystal is ground into powder, the 
diffraction pattern becomes a series of concentric 
rings. From the location and intensities of these 
rings it is possible to identify the chemical 
composition of the crystal, and this technique ts 
now widely used in industry. The ring pattern 
is related to the spacings between planes in the 
Various parallel planes that pass 
through atoms tn a single crystal. Such spacings, 
* d-values,”” are computed from results 
ystals and serve as indices for identify- 
This computation is 
reverse, using d-values obtained 
measurements to correct the 


structure constants 


systems of 
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on single ci 
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materials 
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Bip EVALUATION 


Ihe analysis of bids to determine the * low 
bidder” among potential contractors is more 
involved than at first appears. In the case of 
Government procurement bids there are an 
average of twenty bidders, each of whom may 
have different sliding scales relating prices and 
quantities, May quote different prices for work 
done at different works, may set minimum or 
maximum quantities, may be able to supply 
goods only to certain Government depots, or 
may accept an award only if he also receives 

or does not receive—the award on some other 
bid. Also to be considered are the requirements 
of the various Government supply depots and 
rtation costs from each potential 
Additional complications 
furnishes raw 
textiles for 
these 


the transp 


l ' 
WOrkKS LO 


ich depot 
CGrovernment 
such as, for example, 
uniforms Not all bids involve all of 
difficulties, but often they are sufficiently complex 
that it takes months to analyse them. Even 
then, rough judgments must be substituted in 
part for exact calculations, unless the assistance 
of a high-speed computer is obtained. The speed, 
accuracy and thoroughness of computer evalua- 
tion of bids assure prompt action and impar- 
tiality to the bidder and the least possible cost 
to the Government 
Methods for applying computers to this task 
have been developed by the Bureau for the 
Department of Defence over the’ past several 
years, and a total of about 150 bid problems have 
thus far been analysed. The basic problem is of 
nown as a “ transportation problem ~ 
is one kind of problem in linear 
The Bureau’s methods are based 
the simplex method of G. Dantzig as modified 
e transportation problem. With experience 
technique has been made more 
versatile, so that many of the complicating 
factors can be taken into account in a single run 
of the computer, requiring only a few minutes. 
Previously, separate runs were needed for each 
complicating factor over and above the basic 
transportation problem pattern 
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PAYROLLS 


In January, 1956, the Bureau adopted a 
mechanical payroll system using punched-card 
equipment to compute and assemble in finished 
the payroll for its nearly 3000 employees 
as well as various personal service reports This 
definitely superior to the 
former hand operation ; however, certain phases 
of the operation are still too time-consuming 
It is, therefore, planned to explore the possibility 
of achieving greater flexibility and efficiency by 
utilising a commercial high-speed computer. To 
give some idea of the magnitude of the task, the 
operation will be required to provide minimum 
reports under ten different heads: payroll for 
personal services, cheque issue and statement of 
earning cards, time cards, division total payroll 
control bond schedule, savings bond 
purchase list. employees cumulative earnings 
report. labour distribution report, annual indivi- 
dual pay record and withholding tax statement 
It is expected that the results of this study, now 
under | also be of interest to other 
Government and to private organisa 
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system has proved 
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TRAFFIC TRENDS 
\ somewhat different type of problem arising 


in Government administration is illustrated bv 
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a project recently completed for 
Public Roads This problem 
relative accuracy of four proposed 
predicting changes in traftic patterns The 
accurate anticipation of trends in traffic distr 
bution would clearly help in planning more 
effective road and highway networks The 
computer was used for calculating prediction 
by the various methods and for comparing the 
results with data obtained by a home-interview 
sampling technique in the Washington metro 
politan area in 1948 and 1955S. It was estimated 
at the outset that 25,000,000 unit computations 
would be required; on very optimistic 
allowance of ten seconds per computation, this 
would require about thirty-five man-years for 
completion by hand methods. The actual com- 
puter time was. thirty which includes 
additional computations not considered in the 
original estimate 


the Bureau otf 
involved the 


methods tor 


the 


hours 


TECHNOLOGICAL PHYSICS 
that may be 


: ; 
technological 


projects 
ol 


The many computer 
grouped under the heading 
physics can be represented by those on stresses in 
a wall foundation, fire resistance of T-beams and 
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ence standards. Examples are the calibration of 
thermometers and gauge blocks. An _ investi- 
gation of more general significance has grown 
out of work on problems associated with the 
measurement of human hearing. In this project 
mechanical impedances are calculated on the 
basis of a method of measurement developed by 
acoustics laboratory for determining the 
resistive and reactive components of the imped 
ance of the human head and mastoid. or of other 
high mechanical impedances 


the 


MATHEMATICAL TABLES 


The development of the high-speed computer 
not made the use of mathematical tables 
obsolete, but 1t has changed some of the character- 
istics that are expected of them. For use in com- 
operations, ~ skeleton tables are useful. 
viving values to many significant figures and 
accompanied by auxiliary functions for calculat- 
ing intermediate values. Tabular material cover- 
ing only a few pages can thus replace tables that 
formerly occupied several volumes. Moreover, 
those without access to a large scale computer 
sull need tables of the elementary functions and 
an increasing number of the higher function such 
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puter 











gas tube characteristics. In the first of these. as confluent hypergeometric, spheroidal and 
' Sievert functions. To 
) )-RA meet these new needs, 
’ the Bureau is prepar- 
ry re WAL a ~ CREA ng a Handbook of 
7 O WA eke 6S. THEORY | N.B.S. EXPT Viathematical Tables 
‘ 
ECTOR co 
tq ; 
¢ ‘ rN , 
P O WA 4 4 
} } 
KY 
7 >| 
\e SS 
BACKING WALL INCREASES DOSIMETER READING 
~ 0-14 
CS 3-RAYS ; 
S Oller - 
. ie 
. e fas CRN rt RASS coer 
- > wr t dear Gabi 4 THICKN 
-6 = 0:08+++-- —— 
-4 ' ‘ 
~ ea t a 
= "Ny | <2 006\-+ : t NR 
: : N4 SS ies SS 
a } r 4 + ' 
> rt ad 228 ae | 
2a + ATER 
< nn ! 
> 0:02>-4-+ 4" WATER t t---3 
TECTOR < | ) | a 
| | | tone 
L — l Gsundl 
0 60 20 180 240 300 08 -06 -0:-4 -02 


ENERGY, KEV 


Y-RAYS BOUNCE BACK 


Figs. 3 and 4 


reflection due to a backing wall ; 


wall-foundation stresses are Computed for given 
values of the length and height of the wall and 


the unit: shortening due to. shrinkage Phis 
involves the solution of a bi-harmonic partial 
differential equation In the project on fire 


resistance, better information ts sought on the 
relative fire-endurance performance of various 
reinforced concrete structures. Calculations are 
being made of the heat flow on the cross section 
of a T-beam in contact with furnace fires. Results 
are expressed in terms of the time required to 
reach a certain predetermined temperature at 
various points on the cross section. 

Considerable simplification of the process of 
designing cold cathode gas tubes for optimum 
performance is expected as an outcome of the 
project on gas tube characteristics. Voltage 
current static characteristics are being computed 
from a system of differential equations together 
with data on gas properties, electrode materials 
and tube geometry. The interest centres on the 
critical negative slope region which determines 
the breakdown characteristics of the valve 
These results will permit the theory to be com- 
pared with new experimental measurements 

Furthermore, increasing use is being made of 
digital computers in the calculations needed in 
calibrating measuring instruments and_refer- 


WITH DIFFERENT ENFRGIES AND DIFFERENT OBLIQUITIES 


(Left) Representative results of Monte Carlo calculations relating to the diffuse reflection of gamma rays. 
lower part shows the change in reflection due to a water barrier of varying thickness. 
diffraction patterns to be used in computer calculations of crystal structure constants 


mat 
twenty 


include graphs and text 
erial well tables. There will be 
eight chapters including tables of mathematical 
constants, powers and elementary and 
higher transcendental functions, and basic tables 
for combinatorial analysis, numerical analysis, 
statistics. The test material will give for 
each function the important mathematical 
properties that are useful in computational prob- 
lems. With considerable help from the Bureau's 
computer, the preparation of the volume Is now 
well advanced 

The handbook is sponsored by the National 
Science Foundation, and its contents are being 
determined by Bureau staff members with the 
assistance of a Committee on Revision of Mathe- 
matical Tables appointed by the National 
Research Council. The primary aim ts to include 
a maximum of useful information within the 
limits of a moderately large volume of about 
1000 pages, with attention to the needs of scien- 
tists in all fields. Apart from work on the hand- 
book, which was started within the past year, the 
computation laboratory has been producing 
individual mathematical tables of general utility 
ever since “ SEA was put into operation 
Among those recently completed are tables of 
L-shell conversion coefficients, exponential integ- 


which will 


ds dS 


roots 


and 


24! 


rals for complex arguments, modifled Atry 
integral and Coulomb wave functions over the 
range of interest In current nuclear research 


PROGRAMMING TECHNIQUES 


Before a problem can be set into a computer, 
it must be programmed, a task which its_per- 
formed by the Bureau’s computation laboratory 


or by personnel of the originating section or 
agency. Programming for a new problem may 
require anywhere from a few hours to several 
months: then the machine may do its work in 
minutes orit may take hundreds of hours. When 
later a similar problem is submitted, the old 
programme can often be adapted to the new 
data without much delay. It is thus important 
to accumulate a library of programme routines 
and sub-routines that may be assembled like 


standard parts to fit as wide a range of problems 
as possible. In addition, the possibility of using 
the computer itself in working out programmes 
Studied and promising results 


obtained 


actively 


bee n 


S being 
have already 


Turbine Rotor Slotting Machine 


A COMBINED broaching and milling machine 
has been developed by the Colonial Broach and 
Machine Company 


of Detroit, which enables 





Upper part of illustration shows increased 
(Right) Measurement of X-ray 


all the axial entry slots for the blades in all the 
discs on a large marine steam turbine rotor to be 
machined in one setting Some particulars of 
this machine have been received from the firm’s 
British agents, Gaston E. Marbaix, Ltd 
Devonshire House, Vicarage Crescent, London 
S.W.11 

The slots are first rough milled by a 
and then finished to size by a series of 
broaches mounted on an indexing drum, the 
shaft being indexed automatically between 
operations. Up to six broaches can be mounted 
on the broaching drum so that by using six 24in 
broaches the effective length machined in this 
way can total 144in 

Once the shaft is located in the machine, all 
operations—including milling of the smaller disc 
diameters, long-stroke broaching of the larger 
disc diameters and short-stroke broaching of the 
rough milled slots—are completed without reset 
ting the work. The work itself is indexed semi 
automatically from slot to slot position, whilst 
the indexing of the broach drum is automatic 
All the working strokes of the machine are con- 
trolled by positive adjustable stops, the forward 
travel of the ram stroke and milling cutter being 
positively limited to prevent damage to adjacent 
discs of larger diameter 


cutter 


ol 





Personal and Business 


; THE Boarp %* Directors of Hawker Siddele he American Section of our tissue of January 2 
Appointments Aviation. Ltd... Hawker Siddeley Industries, Ltd 5 there was described a vacuum are furnace made 
d_ Bristol dd vy Engines, Ltd., have bee : i N.R.¢ I quipment Corporation of Newton 
inounced as follows Hawker Siddeley Aviatior yhlands, Massachusetts, U.S.A Wild-Bartield 

Sir Roy Dobson, chairman ; Hugh Burroughes lec urnaces, Ltd., now informs us that it ts the 
chairman R. Kay and J. T. Lidb rie Muli ng licensee of the N.R.C. Corpora 
t tf. Robertson. S ndisina tion to supply vacuum furnaces ol 
vies, Sir ilhan arren, Sydney imm if Teter n and 1 ance tvpes based upon tha 
M Woodham ivnes IS 
vker Sidde \ naustrie i S Roy 
I 
and A 
Robe 
Sharp : 
Sur Regi 
Dobson 


Alec Corvt 


Contracts 


ALUMINIUM WIRE AND CABLE COMPANY, Ltd., has 
of £253,000 value, from the New 
dro-Flectric Department for steel 
conductors to be used on a 220kKV 


i South Island 


KESINER EVAPORATOR AND ENGINEERING 
concluded negotiations with 

Moscow, to supply the U.S.S.R 

ying plant for sodium sulphate 

il! > l electr j e ] 

will have all electric drive and 


produce about SOOO tb 


has been awarded a 


forty-seven bridges 

the Kaduna-Zaria 

ind the remainder in the Kano 

act, Which ts valued at over £340,000 
Federal Public Works Department 


direction the work will be carried out 


Frecrric Company, Ltd., has 
OCKBURNS (SPRINGS) u opened a eceived an er worth over £2.500.000 t 
tory at Meiklewood Roa ; tr e ~ r 
? , : ‘ — I t \ \ tin rad tor 
A A. JONES AND SHIPMA* td., has opened > xt 120 ! I generator sets, inclu 
owroon i 2. Great treel mndo ic! it, for North 
S.W.1 nt. | I itlon ie first four sets for Northfleet 


t SO-S? 


machines. The first set, now being 


t 
Pacey pans atone ¢ | Wo ae le, was ordered in 1955, and an order for 
{is name to I 4 G Be ring ¢ ompa . \ , oe o ah mousey ta early in 1956 rhe fourth 
wa itin hand in May, 195 The six machines are 

NaTIONAL Benzote Company, Ltd., announces f similar design for steam conditions of 1500 Ib per 
that its head office has been moved to Mercury House are inch and 1000 deg. Fah., with reheat to 
195, Knightsbridge, ndon, S.W.7 (telephons leg. Fah. Each machine has an h.p., i.p. and 
Kensington 4511) p. cylinder arranged in a single line. After expansion 

b per square inch tn the h.p. cylinder 
reheat section of the boiler at a tem 


BRITISH INSULATED sicam 
tates that the « ress , 
700 deg. Fah., and is returned to the ip 
ressure Of 375 Ib per square inch and a 
f 1000 deg. Fah After expansion in 
Simms Motor UNtis, turbine. steam passes through t Se alee 
ar gan : . hie a ied el urdine, steam Passes Inrougn twin Overhead 
gt adams ea ee é pipes to the double-flow I.p. turbine. For an output 
phere Road. ae CUEIA oe : f L2OMW, the designed vacuum is 28 Yin of mercury 
} ’ Witt final feed temperature of 435 deg. Fah The 
NORTON aNp GREGORY td t { distribu iiternator rating is ISOMVA at 0-8 p-f., and cooling 
tice mate ind e¢ } eI s y means of hydrogen at 30 Ib per I , 


pnone 


i i eli in 
fa proy 


iwing-o 


Lawes Rahiohns, Ltd HNpey . t rt¢ rn | y Hydrogen passe 
I ondon S.W 
AND J. D. HaArRRIs 
et, Westn 
ayer Ary ¢ Miscellanea 

Bett DRESSING A belt dressing compound know: 

Sprazor is supplied by Graton and Knight, 

Warwick Road, Boreham Wood, Herts, for 

on leather, rubber or textile belts. This com 

nd is supplied packed under pressure in 12 07 

tiners Incorporating a lever-operated spraying 

which enables a controlled amount of liquid 

quickly and easily applied to belts even when 

they are in relatively inaccessible positions 


{ hes 
1H BRISTO 
Hawker S 
INSTITUTE OF REFRIGERATION. —-The | fifty-ninth 
anniversary dinner of the Institute of Refrigeration 
eld at the Savoy Hotel, London, on January 28, was 
ittended by over 600 members and guests, including 
His Excellency Monsieur Vincens de Steensen-l eth, 
the Danish Ambassador. Sir Rupert de la Bere, Bt 
he president, was in the chair, and replied to the 
The Institute of Refrigeration,’ proposed 
Pakenham, who thought that the Institute 


| 


idiatior 
oe : 
deal of service and of professiona 


processes 


tion Of Isotopes [ 


bai ead (as deplored those who denigrate their 
9 RG d iling Road pre nt an as certain that this 

1ddles¢ a ces tnat a ii at powe! > chairman agreed and thought that 
ind George (Research and Develop riVET 


country still had 
no 
. - knowledge and courage. Great Britain could 
2) t yr ( i { reseal ' { . . ne > 
+s owns —e FO COI nue to be a great influence He also referred to 
PS nstrumer ' . 
or, sia e new National College for Heating, Ventilating. 


labor rv us nd process contre Refrigera 
ie 


onm 
[ lel 


tion and Fan Engineering, which was to be 

las announced ult, and appealed for funds and equipment In 

ss previously pr 1g th oast of “ The Guests,’ Colone 

s Corporation, andal Steward referred to the Refrigeration Con 

Steel Magnet — gresses of 1951 in London and of 1955 in Paris, and 
} 


that the next congress was to be held in 
4 


Openshaw observed 
; 


osidiary Copenhagen from August 19 to 
King Frederik of Denmark as Patron 


this vear, with 








Specifications 
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‘ af n f ( 
4 r be Patent Office Sales Brar 
< ; I / Chanc lane, W 4; Had 


METALLURGY 


1YS6 APPARAIUS FOR 
NDER REDUCED PRESSURI 
*harnix-Rheinrohr Aktiengesellschaft Vereinizte 
Hutten-Und Rohrenwerke, Ronsdorfer Strasse 
130. 180, Dusseldorf, Germany 
Ihe object of 


ipparatus by means of which met 


806.991. December 12 
CASHING METALS [ 








this provide at 


S can be cast unde 


invention 1s to 
vacuum in a simple, cheap way, since with it a vacuun 
chamber is no longer required and an intermediate 
vessel is dispensed with. A vacuum casting apparatus 


mvent 


ion 3s tllustrated, by 
ng drawing \ 
{4 suspended from a chain is provided with 

B which seals Or Ine 1 yf imo ild ( I he 


lower part of the collar has a strengthening ring 


in accordance with the 


way of example, in the accompa! 
adle 
collar 











Which receives a seal D. I full weight of the ladle 
s supported on the lip of the collar, the seal being 
compressed The mould has a projection — having 
flat upper surface which makes a tight joint with 
# 
fi 
at 
BY 
+ 
ae $ 
nt 
A 
j~__A 





No. 806.991 


inside the mould and the collar ts 


Seu The space ¢ 
opening F it 


evacuated through an 


hy » | mn } mM nN) nnect q 
which 4 hose leading to a@ vacuum pump Is connected 


the collar to 
In order to ensure that the collar is securely placed 
on the flange of the mould and that the seal ts 
protected, it is also preferable to support 
suld on a resiliently supported bottom pl ite G 
on crossing leat-springs so that it can vield 

all directions. With the apparatus, after 


the tirst mould has til 





been filled under vacuum, 





ladle is raised by the crane and placed on the 
mould. In order to prepare for the casting it ts 


necessary to set up the necessary number of n 


oulds 


beside one another in such a wa Mit they are within 





the range of the ladle connected to the 
vac The complicated preparations which 
were hitherto necessary for sealing the vacuum 
essel and making the intermediate vessel gas-tight 
ire Obviated as also is all the work connected with 


the opening of the vacuum vesse Januar 1YSY 


CONVERTER BOTTOMS, 
é corporate, | Avenue 
Adolphe Greiner, Seraing, Belgiun 
method for the 
which ts 
placed converter without pres baking 
It consists in providing the unbaked bottom, during 
manufacture, with a frame for the support of the 
inbaked dolomite and for placing this in the con- 
verter, next pouring a semi-liquid joint between the 
previously baked lining and the unbaked bottom, and 
baking rapidly and vigorously the uppe: 
layer of the bottom and the upper layer of the joint 
by an appropriate firing 
advantageously applied to bottoms having a frame 
of metal tubes with which the blowing holes are 
lined, such tubes being generally used when working 
with oxidising mixtures, the oxygen content of whicl 


is higher than that of the atmospheric air. The method 


806,690. March 20, 1957 
Cockerill-Ougree, a body 


1 





The invention describes manu 


facture of a bottom of a 


Thomas converte 


into the 1Ous 


finally 





system The process ts 


so advantageous sed the isc W ¢ 
trame of the bottom consists of the inserted tuveres 
ide of refractory material As soon as the botton 
s worn, it can be readily and without dificult 
placed by a new one. The method of this invents 
ffers advantages, both as to the life of the bottom 


Wd from the economic point ol 








inbauked bottoms instead of bak t} 
pregnation of ¢ f ta 
S found to be er, the residual carbon ¢ 
e refractory m wher | is the porosit 

of the botto mucn less, and the formation ol 

supertic al decarbonised ver, While s ftriab 

poor resiStant to chemical and mechanical erosi 

by the bath in actio 

ay ” 3]. 1YSS 


NUCLEAR PLANI 


806,984. July Le 1YS¢ CHARGE TuRnr SEALING 
PLUGS FOR NUCIEAR REACTORS, T 
Hlectric Company, Ltd., of Quee 
Kingsway, London, W.C.2. ¢ Invent dD 
Michael Watts and David Brou m Radford.) 

















This invention relates to charge tube sealing plug 
for reactors in which the moderator is conta ] 
pressure shell, the coolant fluid being fer press 
within the shell. It is conc witt U R 
which incorporates a readily Hleasable ck 
mechanism for retaining the plug POSIT 
charge tube The plug comprises a cvlindr 
crete-filled metal containe {which t in tt ; 
tube through the biologica veld to the pr 
shell, not shown, the tr d of harge tut y 
orma closed by a cover | Rubber 
grooves in the container form a seal. Secured to 
ipper end of the plug ts a vertical spindle on wt 
here iS a slidable sleeve B Three pa ol 

nks secured by Pivot | STO lugs On The siceve 
onnected to latch members ( pivo d on bracks 
on the top of the plug The sleeve B is retained or 
the spindle by i transvers key D wil Mh passes 
thro gn i slot n the spindle ind is pivot \ ounted 
on the lower end of a plunger biased down t I ‘ 
The heiwht of the slot allows a limited amount of 
vert movement of the kc relative to the pindic 
In the locked position of the mechanism the I 
extends Over two di Irie ( ¢ 





verse key 
| 


ined surfaces adjacent the top end of the 








inc 
and maintains the sleeve in the position show I 
this position the arms of the latch members C ente 
an ann ilar recess In tne cl rye ft the ur ereby KIN 


So YY Ve 
xs 


—————————— 


No. 806,984 


the sealing plug securel 
To withdraw the plug, a special tool ts lowered on to 





the sleeve and during the latter ] of its downw ! 
travel engages the transverse ke Turning the too 
moves the key into alignment with two slot 

Sleeve This movement also brings hooks on tt 

tool underneath the pegs / The tool ts tl used 
to lift the sleeve upwards on the spind hereb 

causing rotational movement of the latches C to 


set them within the bore of the charge tube. In t 








position the transverse key D ts engaged by the 
bottom of the slots in the sleeve so that continued 
ipward movement of the tool results in the with 
drawal of the plug from the charge tub Janu 


19OSY 
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806,857. August 27, 1956.—Jiss FoR COAL CUTTERS 
Austin Hoy and Co., Ltd., and Sidney Ernest 
Proctor, both of Station Works, Saunderton 
High Wycombe, Buckinghamshire 

According to this invention, a tensioning devi 
for a jib on a jib-post comprises a ratchet device 
for holding the jib out against the pull of the chain 
and to apply tension to the chain whenever the pu 

due to cutting by the chain, is r x 

panying drawing 1s a plan of a jib according to this 





The accon 














‘nuion, W [ of the top plate broken aw ( 
Ow ‘ tr 0 Beneat! i 
ing . i cha iri procke ¢ 
y tO t! bod ft! v ter in the i 
Ihe t k ( , h-po Band ti 
is a hollow 1 box-shaped t m™ t 
by flan ound 1 oO pery W 
t cre s 4 ho < cl oni ved 
he end of tt ib-post and riition D acro j 
erior of the ) On the end of the b-po 
i ral k FF wi h ext j oward op fo 
hy partition S oO ling } head of 
here 1s Ong WNPTressiolr prin Ww 
1 } © +) , } { he o 
F GB 
D toy r, y 
Ps - LU 
EJ C 
No. 806.857 
end « [his spring pre | 
iD aw tt « post and aintaiu i 
tension upon the cutting « in A rack ber G 
is Secured to t pa yn D and extends be le t 
ick The k ha Ira | p #f for lengther 
git and an actu vy member J for the pump | 
pawl capable of « ging th ick. The constructio 
is h that if the i or ib yMpressims 
spring e rack will act he pump to length ‘ 
rick, but if i HOw lenythened the k cl Vil] 
sip past the pawl. Alternate shortenings and rt 
erungs of the ssemp of NY and je } iuse 
the jack to be lengthened a step at hile the 
culter is working in a coal se of the 
chair wi ich 5 Oe awit nwal is the 
cutte procke he ler ong ind t} 
\ “A , OF >-post y ntil the 
op F is broug nto contact with the head of the 
ick the jib is thus working at minimum length 
for a particular ick setting which ma happer to 
Exist As soon as the char Stops culting the spring 
will push out the yib away from the sprocket and thus 
take uf ! e wea which may have developed 
luring the cutting operatior December 31, 1958 


MACHINE TOOLS 


807.188. August 26, 195 ALIGNMENT MEANS FOR 


effectir 


According t nvention, means for ru 

gnment of a p s tool bolster or other component 
of ichine a mounting, having a numb 
of spring-load elements which are normally 
iaintaimned | itive position but are capable 





the component clear of the 





bed plate or other support Bolt holes in the bolst 
frame hav their upper ends a slight clearance to 
eive the ewed end of the bolt element, as shown 
j i 1a oO yored to accommoda 
No. 807.188 
the coil springs. In normal use he nuts are tightened 


{ 
bolts have been 


nto recesses in the underside of the bolster, in wt 


s of the 





p until the he 


position they are held inoperative In this positior 
the bolster frame 1s fastened to the bed plate by U 


normal hold-down bolts When a fresh die and 


punch have been fitted to the tool and have to be 
iligned, the nuts of the hold-down bolts are slackened 
off The bolts are then released by unscrewing tl 

nuts and the bolt heads extended out by the spring 
iction then act as legs, allowing the bolster to be 


rocked in a parallel plane in any direction in a manner 
similar to four-legged table wit lightly loose lez 
nt vic the final adiustment of the die for 
JOINS 1S ie hel iG Ss ¢ . 
alignment with the punch ts accomplished q ly 





ind easily The holding-down bolts are then tigh 





ip. overcoming the compression SPrings 


the heads of the bo 


ts to recede Januar 1959 
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EJECTOR CONDENSERS 


THE MOST ECONOMICAL MEANS 
OF CONDENSING STEAM 
& VAPOUR FROM ENGINES, 


TURBINES, EVAPORATORS, | Etc. 


VACUUM UP TO 28 INCHES 





NO AIR PUMP—NO TUBES 


SIZES:—120 TO 50,000 LBS. PER HOUR 
| 
LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. 


| 


PHONE: ABBEY 5429 





STAINLESS 
& ALLOY 
FORGED 
STEEL 


FITTINGS 


FOR STEAM, AIR, 
GAS OR FLUIDS 


Screwed A.P.I., B.S.T.P.T. or socket 
chrome 
steel. 









weld in carbon. steel, 


molybdenum or stainless 


FRANCIS CAIRD LIMITED 


AFRICA HOUSE: KINGSWAY - LONDON W.C.2. Tel: Holborn 557 
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CYLINDERS 
VESSELS - CONES 


ALL FABRICATIONS 


Modern Conveyors 


LIMITED 





ADDERBURY EAST NR. BANBURY, OXON 


Telephone : ADDERBURY 238 








ESTABLISHED OVER 100 YEARS 


George Wailes 


AND COMPANY LIMITED 


382-8 Euston Road, London, 
EUSTON 3176 


N.W.1. 


Telephone : 


Engineers Millwrights & Tool Merchants 


We are specialists in 


I IL 





SPECIAL MACHINES 


DESIGNED AND MADE TO ORDER 


MACHINING FOR THE TRADE 








WHAT'S . 


Vthing uf to 5 Vears UU 


etereld tubes. 


COMPANY 


...in quality gear production 
check your gears with a 
DAVID BROWN No. 18 HELIX & PROFILE TESTER 


5 new instrument makes possible Si rapid and accurate testing 
ng an immediate and permanent graphical 


} 
| rf 


ind helices. oI 


helical gears from 0.875 to 18” base circle diameter and up to 1.25 
1ccommodated, with provision for shaft lengths up to 18 
ar: of this latest addition to the range of modern gear- 
made by David Brown, the best-known name for gears 


Send now for 
ection equipment 


DAVID BROWN 


CORPORATION SALES LIMITED 


FOOL DIVISION 
PARK WORKS [{UDDERSFIELD 
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THEY ALL STOPPED TO LOOK 





When a group of Foundry Technicians and Executive 


recently visited the Edgar Allen Steel Foundry, their main 


nterest was the latest conception of t art of quenching 
This takes the form of a 3-stage batch quenching furnace 
for the treatment of carbon, austenitic (11-14 per cent) 
manganese and alloy steel castings, and a new method of 
ensuring prompt efficient contact of the castings with tl 
quenching mediun 
Ihe installation of this up-to-date and efficient equipment 
is another great step forward in Edgar Allen & Co. Ltd 
Ran lu ustral nour Stee constant au * Quality Improvement [he purpos 
/ amar Book Va ¢ | [ 4acop ) dit YOUR terests ' 


To EDGAR ALLEN & CO LTD f 2 ' 

HEFFIELD 9 I 
Write for forthcoming edition of | 
the ‘Steel Foundry Book.’ 


IMPERIAL STEEL WORKS - SHEFFIELD « 9 aiane 


Positior \ 


dgar Allen « Co. Limited 





\ . ‘ Firm 
\ For this Booklet post the coupon to-day mn 


\ 


1 ed 
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THE ROTARY VALVE 


OR FEEDER FOR 
CYCLONES AND BINS 


GRAFTON 


for 
DIESEL, ELECTRIC 8 STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 


Telegrams 
GRAFTON, BEDFORD 


REDUCES DUST LOSSES 


CAPACITIES UP TO 
70 TONS PER HOUR 


ELIMINATES 
FIRE RISK 


———— 


POWER UNITS AVAILABLE FOR CONVERTING # TRADE SUPPLIED 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
WRITE FOR LEAFTET 


Flanges 


and 

Malleable 

Fittings 

encircle the World 





Our flanges, pipework and malleable 


fittings are in use all over the Globe. 


Fe Tf FR FS & CO. (TUBES) LTD. 


Iw 4 ARADISE STREET 


LONDON 


F.E.CALLOW 


(ENCINEERS) LIMITED 
BACH 80, KIRABY TRAOINC ESTATE 


tivearoort ° ee 


Telephone : Simonswood 2461-2 





the heart 
of 

reliability 

Err ae mre an nota 


S.&.96 











VA WS .., BRITISH BUY KIRKS 
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60a HIGH STREET - ACTON - LONDON W.3 - ACORN 6044 P.B.E. 
Branch Telephones 
BIRMINGHAM MIDLAND 5731 P.B.E -ARDIFF 2547 GLASGOW CiTy 6597 NEWCASTLE UPON TYNE 











CENTRIFUGAL PUMPS 
self-priming AND OTHER 
up to 26 feet vertically 


for SEWAGE and SLUDGE | TYPES OF GEARS 









W.H. BIRD & SONSLTD. 
ST. PHILIPS, BRISTOL 2. 


‘Phone: BRISTOL 77033 
| Grams: Oiseau, Bristol. 


| 
} 
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FOR MANY PRACTICAL PURPOSES 
engineers use 


Plasticine 


Reg'’d Trade Mark 


‘Plasticine’ has many important uses in engineering. Uses as wide 

apart as making experimental models and retrieving small parts which 

have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, water- 

tight, stable in character, and it adheres quite easily to metal. It is 

ideal for sealing and for holding irregular objects in position. Every 

engineer should have ‘Plasticine’ at hand. For more detailed inform- 
ation on its uses write to:— 


HARBUTT’S PLASTICINE LTD. (Dept. E), BATHAMPTON, BATH, SOMERSET 


Herbutt’s were the inventors and remain the sole makers of ‘Plasticine’ 














We Guarantee 
133 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 


Write for Catalogue quoting 
Reference A // 


Schieldrop «co.u1 


STOTFOLD, BEDS. Tel. 414 (3 lines) OFFICES AT: BIRMINGHAM 
SWANSEA 


LONDON 
GLASGOW 


MANCHESTER 


BM) 








STANDARD'S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 





Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum, 
@ No possibility of ring distortion due to springing 
over solid piston. 
@ Any length of assembly can be built up to suit 
customers’ requirements. 


THE STANDARD PISTON RING & ENGINEERING 
COMPANY LIMITED _ Established 1893 


PREMIER WORKS DON ROAD SHEFFIELD 9 ENGLAND 
Telephene : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 











a 

















Men who work at 
PRESSURE 


know the value of Ls 


reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It’s 
astonishing how many _ different 
versions of these vital components 








we have produced in the last seventy 
years. Our experience is unique 


and is at your service 


Your valve problems are 
our business 


THE 


LEFTEMLANG VENER 


COMPANY: LIMITED 
117/125 BRIDGE ST, BIRKENHEAD, CHES. PHONE: BIRKENHEAD 8961/2 
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To 
DESIGNERS 


METALLURGISTS 
and WORKS 
ENGINEERS 


ALZEN 305 is the White 
Bronze Bearing Alloy that 
reduces the weight of bearings 

by half, saves 40% of cost and 
lengthens bearing life. These are 
important claims that have been 
proved over and over. YOU SIMPLY 
CANNOT AFFORD TO IGNORE THEM. 


WRITE FOR TECHNICAL LITERATURE 





ENGINEERING 
EXHIBITION 
OLYMPIA 

APRIL 16-30th 
STAND No. 


THE APPLICATIONS OF THIS FAMOUS WHITE 4 


ROW N 


BRONZE BEARING ALLOY ARE LEGION NATIONAL WALL 


BRIT. PAT. NO. 725818 


AND SAMPLES FOR TESTING 











Alzen 305 is ideal where the load is great, such as for Press Bearings, Slide Bearings and Heavy- 
Duty Bearings, of every description, and is supplied in the following forms: Ingot, Chiil Cast Bars, 


cored and solid, in approx. 2 ft. lengths, Sand Castings, Shell Moulded Castings, Gravity Die 





Castings, Pressure Die Castings, Fully Machined Bushes and Bearings. Also Alzen Extruded material 


specified as Alzen 305K Bar—Solid or Tube, in random lengths of 10/12 feet. 


HILL ALZEN (SALES) LTD., P.O. Box 22, Stringes Lane, Willenhall, Staffs. Telephone: WILLENHALL 227 (5 lines) Telegrams: Hill Alzen 227 Willenhall 


WhiteAd 9928 


Ane ae aR a ee ee rae Pie emer 
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CLYDE-BOOTH CRANES 


C.C.B. Overhead Travei rane Installation at the C.E.A. 


Power Station, Skelton Gr e, Leeds, 











Salient Features of 


Ch de-Booth Design 













ELECTRIC BRAKES.... 












The C.C.B. Solenoid brake is a compact 





C.C.B. 
Standard A. C. Brake 








all steel design, built to give long 








working life with a minimum amount of 


adjustment. Detail refinements include: 


CLYDE RTO 


@ Hardened and ground pins working in phosphor bronze bushed links. 
@ Die pressed friction linings ground to form after fitting. 
@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 











CLYDE CRANE & BOOTH LTD. incorporating : 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire. 


Telephone : Pudsey 3168 (6 lines) Telegrams Cranes,” Rodiey Telepkore : Holyiown 412 (6 lines) Telegrams : * Clyde,” Motherwell. 




















[Dualok) 


The PATENTED 
Taper Grip V-Pulley 


100 HP GUARANTEED 
WITHOUT A KEYWAY 


| Only DUALOK has the 
patent TWIN _ Bush for 
DOUBLE-GRIP, Simple, safe, 
easy to fit. 
Only DUALOK is made and 
2 guaranteed without a Key- 
way. 
DUALOK is the ONLY 
‘*Taper-Grip”’ that does @ DUALOK — the 
3 not need time-wasting avd British hub for V-Belt 
expensive Keyways on 
HEAVIER Drives. Pulleys, Flat Belt Pul- 
leys, Chain Sprockets, 
Immediate delivery from Stock up to Seen: teen: ote: 


100 H.P. Sole Patentees & Manufacturers. 


THE ZERNY ENGINEERING CO. LTD., RICKMANSWORTH, HERTS. 
Phone: Rickmansworth 4777/8 
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HYDRAULIC PUMPS 
FOR PRESSURE TESTING 





Maximum pressures up to 10,000 Ib/in.?, with 
minimum of effort - Other models for lower 
maximum pressures + Supplied with strong 
wooden carrying box, on which pump is also 
mounted for use + Gunmetal and Steel 
construction - Can be supplied without boxes 
* Rubber suction hose with strainer - Copper 
delivery pipes with brazed-on connections. 


Robert Harlow & Son Ltd., 


HEATON NORRIS - STOCKPORT - CHESHIRE 
TELEGRAMS: “HARLOW, STOCKPORT” 
TELEPHONE: STO 3403/4/5. 
LONDON OFFICE: 10 NORFOLK STREET, LONDON 
W.C.2. Telephone: COVent Garden 0315/6/7. Telegrams: 


“ TUBENPIPE ” - Phone - London. 
CWw5283 














iF, 
Precision Hand Tools are of paramount <) oh 
importance to the Engineering Industry. King (<2) 
Dick hand tools are precision made under carefully : 


. wr : eet , 
4 eer" : 


HEAVY DUTY 


SPANNERS pee 


— 


Cc 






















UKING DICK ) 


controlled conditions, and set a superlative standard in (Sg Y, 
quality and design. From the largest Constructional Engin- VY 
eering Tools to the smallest B.A. Socket Set, King Dick 7 Y 
inspection routines ensure the correct combination of selected 7 Wy 
steels, perfect balance and precision. YY Y 

Y Gy 

j ea yj %Y 

Send for illustrated catalogue giving complete range of YF Y 
King Dick Hand Tools. Yj y 
| é : 

Yy YU 

YY YW 

Yy 
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HAND TOOLS — U 
YM! OLMLO000 








ABINGDON KING DICK LTD., 


ABINGDON WORKS, TYSELEY, SIRMINGHAM 11, ENGLAND 


R.E. 216 
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TRIUMPHS OF SHELL RESEARCH 


sentry-go at Bradwell... 


The crucial points of the high pressure CO, coolant circuit 
at Bradwell will be the blower shaft seals. Every minute of 
every working day Shell APL blower oil will guard these 
escape points—being continually pumped into the seals and 
bearings, led away, purified and recirculated. 

This very remarkable oil presents a two-way seal. Out- 
wards, there is a minimum CO, loss as the oil has the lowest 
possible gas solubility. Inwards, in spite of the heat of the 
gas, oil vapour contamination is negligible thanks to the 
extremely low vapour pressure of the oil. 

The research that went into APL blower oil is characteris- 
tic of the way Shell set about doing things. It was conducted 
at Shell’s Research Centre at Thornton in close collabora- 
tion with the U.K. A.E.A. and the blower manufacturers. 


The Research Story 


Though the sealing action demanded of Shell blower 
oil is common in other industrial equipment such as 
hydrogen-cooled alternators, there were quite a few 
additional problems. It was necessary for the oil to 
have long life, low vapour pressure, low gas solu- 
bility, good thermal stability and high film strength 
—to be able to withstand high temperatures and to 
be resistant to all kinds of corrosive influences, in- 
cluding carbonic acid. The crux of the research was 
to combine all the above requirements into one oil, 
in order to minimise back diffusion of molecules 
which would contaminate the reactor. 








In the course of much fundamental research, a wide range 
of oils was subjected to vapour pressure and gas solubility 
tests in the laboratory. Selected oils from this range were 
used in the bearings and seals of a blower rig. In 1956, after 
four years of research, the finished product joined the Shell 
Atomic Power Lubricants range—marketed under the name 
of Shell APL 729. This oil has been in use at Calder Hall 
since the autumn of 1956. 

The moral of the story is that Shell research is supremely 
applicational. The Centre at Thornton is always ready to 
work with even the most specialised sectors of industry to 
produce the right oil for the job. If you and your organisation 
have any major lubrication problem it pays to get in touch 
with your local distributor of Shell Industrial Lubricants. 


BRADWELL NUCLEAR POWER STATION, AN ARTIST’S IMPRESSION. 


ATOMIC POWER LUBRICANTS 


another proof of Shell leadership in lubrication 
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“DONOVAN 


A.C. POWER RELAYS 


WITH 2, 4 OR 8 POLES 


ee He Hee He EP EE ee ee 
@ 2-pole Open Style Relay 
with two change-over coil 
circuit contacts. 


Any pole can be supplied ‘‘ Normally-open'’ or . 
se lve “ ’ ~ @ 8-pole Open Style 
Normally-closed "' ; double-break main contacts rated ee Relay with one 
Sa hs amen, change-over coil cir- 
at 10 amps., 550 volts maximum. One or two auxiliary sons a: Gale. 
change-over contacts can be added in addition to main 
poles. Tractive coils available—6 to 550 volts A.C. 


4- 
The relay, when open style, is supplied with back fixing aD Spats Enclosed Metay. 


plate suitable for mounting on insulation or steel panels, 


or in metal cases. 


Further details on request. 








THE DONOVAN ELECTRICAL 
co. LT D. Sales Engineers available in :— 


LONDON, GLASGOW, 
71 GRANVILLE ST. - BIRMINGHAM, 1 BIRMINGHAM, BELFAST, 
MANCHESTER, BOURNEMOUTH. 


LONDON DEPOT: 149-151 YORK WAY, N.7 
GLASGOW DEPOT: 22 PITT STREET, C.2 





HIGHWAY 
MODEL 


Modern technique and materials have 
enabled us to produce this brilliant new 
Foden 8 wheeler, offering the highest 
possible payload consistent with 


strength and durability. 


174 TON LEGAL PAYLOAD 
150 H.P. ENGINE 
AIR BRAKES ON ALL WHEELS 
—AND FODEN DEPENDABILITY | 


FODENS LIMITED - SANDBACH - CHESHIRE 
Telephone: SANDBACH 644 (12 lines} 

London Sales Office: 139 Park Lane, W.1 
Telephone: Grosvenor 5932 1316 ® 
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stairways, walkways, 
open-type flooring 
and platforms by 


CTEELWAY 


WOLVERHAMPTON 








Steelway specialise in constructions for 
Industrial and Civil Engineering 
contractors. Our vast experience is at 
your service. Fully illustrated catalogue 
on request. 





QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines) 


LONDON Office 25 Hanover Square, London W.1 
Phone: Mayfair 8783-8788 
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HIGH CARBON 


3433! 


CRINKLE WASHERS 





High Carbon Steel Crinkle Washers 0-75/0-85’. Heat 
Treated and finished Blued or Plated. Its design prevents 
damage to polished or Plated surfaces and so eliminates 
a basis for corrosion. Its counter-part, made from 
Beryllium Copper, is extensively used in the Electrical 
and Electronic Industries. 


DAVID POWIS E£SONS LID. 


FORWARD WORKS  SPARKBROOK BIRMINGHAM il PHONE VIC 1264-8 

















10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 










3 Motor, electrically 

operated Fixed Wharf 

Crane. Duty: §5 cons 
at 22 ft. radius. 
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You don’t need second sight when a ‘SHOFLO’ is in the line. 


Where circulating water systems are concerned, for radiators, condensers, 
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“LOW FLOW 


A whirling ball under the toughened 
glass dome indicates passage of clear or 
translucent liquids at flows as low as 
4 g.p.h., pressures up to 100 p.s.i. 
Standard casing is aluminium bronze 
for 4° sizes, gunmetal for \" sizes; 








} 
} 
| 


| 
| 
| 


other metals for alkaline or acidic . | 


HIGH FLOW 


liquid vats, oil coolers, radio transmitting equipment 
and the like, a ‘SHOFLO’ Indicator is the perfect 
answer when you've got to tell at first sight whether 
the coolant is flowing or not. 


Available in two sizes: Nominal 4" and 14" bores for flows up to 
2,000 g.p.h. 4" size also made with right angle inlet and outlet. 


SHOFLO 


tells at a glance 


MEASUREMENT LTD., Tameside Works, Dobcross, Near Oldham. Tel.: Delph 424 (5 lines) 
EXPORT ENQUIRIES to: Parkinson Cowan Group Exports Ltd. 
Terminal House, Grosvenor Gardens, London, S.W.! 
Telephone: SLOANE O111/4 Cables: DISC, London 
A Parkinson Cewan Company 
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McNEIL 


manhol doors 





AUTOMETRIC 


for atr-receivers, 


EL FLECTRICL? Mlers. cil 


CENTRIFUGAL 

GEAR 

TURBINE - sinGLle & MULTI-S 
@MINI-GEAR 


HAND - ROTARY 
OSCILLATING PISTON HEAVY STEEL PRESSINGS 





ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


01.50 MOTORISED 


FOUNDRY LADLES 


FABRICATED STEELWORK 


write for catalogue ; WELDED CENTRAL 


AUTOMETRIC PUMPS LTD Manufacturers of Magnetic Crack Detection, Demag- a aang 


ee ee netising and Non-ferrous Testing Equipment and Inks CHARLES McNEIL LIMITED 


MAIDSTONE - KENT 
PHONE: MAIDSTONE 4728 41, Sidney Street, Sheffield Telephone: 2757 KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1 


Grams: ““McNeil, Glasgow” Phone: South 1131 





























‘ Wake up, knave— 
those cakes are making 


too much smoke ”’ 


Many an industrial king of today may be rudely 
awakened in the near future by the findings of the Clean Ait 
Inspector. Prithee, oh kings, summon the men of 
Mancuna—the technical tribe who live in the 
smoke country and who have the know-how to solve your 
grit content problems and secure your undisturbed 


repose, 





let cope with your clean air problem 


MANCUNA ENGINEERING LIMITED - DENTON + MANCHESTER ) fel: DENTON 3965 (5 lines) 
London Office: 59 VICTORIA ROAD * SURBITON * SURREY * Telephone Elmbridge 9793 
SPECIALISTS IN GAS CLEANING AND DUST TECHNOLOGY 
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BOOGIE TYPE 
BAR TREATMENT 
FURNACES 


Complete with transfer machines, cooling and loading 

bays, installed at the Stocksbridge Works of Samuel 

Fox & Co. Ltd., Sheffield. Each Furnace accommodates 18’ 

long bars, max. charge 10 tons. Accurate control and even 
distribution of temperature over the range 650/1100°C, 


We specialise in the design and construction of :- 
Open Hearth Furnaces * Soaking Pits * Furnaces for Aluminium Melting, Coil Annealing 
and Slab Re-heating Stress Relieving Furnaces Forge and Heat Treatment Furnaces 
Shipyard Plate and Bar Furnaces - Mould DryingStoves * Modern Lime Burning Kilns 


PRIEST FURNACES LIMITED * LONGLANDS « MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 


The last word in 
Furnace design 
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Write for catalogue to: 


& CO. LIMITED 


> saa 


~ a — 
IRWELL BANK W6RKGL =: DOUCET =OREER 


TELEPHONE: PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5489 LONDG 
TELEX 66-258 
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CROFTS SUPROR SURE-GRIP V-ROPE DRIVES 


Standard drives up to 950 h.p.; ratios up to 8:1 





@ Crofts ‘Supror’ Sure-Grip Ropes give 25 to 70 per cent. more power, 


yet retain long-life durability. 
@ Cost of drives substantially reduced. 


@ Pulleys supplied either parallel-bored and keywayed or fitted with 
quick-change Crofts Patent Taper-Flushbush. 


a 


These applications are typical examples of the adaptability of Taper-Flushbush V-Rope Pulley drives 





CROFTS ( ENGIN IEERS) | iMITED Branches at: 
Belfast, Birmingham, Bristol, Cardiff, Dublin, 


POWER TRANSMISSION ENGINEERS Glasgow, Ipswich, Leeds, Liverpool, London, 
Manchester, Newcastle, Northampton, Nottingham, 


Head Office : Thornbury ; Bradford 3 : Yorkshire Sheffield, Stoke-on-Trent. 
Telephone : 65251 (20 lines) Telegrams: ‘‘Crofters Bradford Telex,” Teiex 51186 Representation throughout the werld. 
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Ives 


FINEST YOU CAN BUY 


EER es oe ee 
CROFTS PATENT TAPER FLUSHBUSH 


jin. to 44 in. bore from stock 














@ Easy to fit or remove. 
@ Interchangeable bushes to fit a wide range of shafts. 


@ Many sizes of Crofts pulleys, chain sprockets and flexible couplings are fitted 
with the Patent Flushbush. You can buy the bush to fit your products or 


we can supply it in a hub ready to weld on to your conveyor drums, etc. 


@ High tensile jackscrews engage into FULL TAPPED HOLES in Pulley Boss 
only. 


RST ee 





sey ti 
le Poe 
a 


a 























Roller Chain Drives Powergrip “‘geared 





Sprockets with belt” Drives 
Taper-Flushbush Fractional to 300 
or parallel bore, h.p.; precision positive 
single, duplex and drive: speeds from 
triplex drive to inches per minute 
120 h.p. to 16,000 f.p.m. 


Send us your without slip 


enquiries Publication §719 











Makers of: CROFTS (ENGINEERS) LIMITED 


Clutches, Conveyor drives, Couplings of all types, Double helical 


gear units, Fabricated steelwork, Geared motors, Hydraulic POWER TRANSMISSION ENGINEERS 
couplings, Iron, steel and non-ferrous castings, Machine-cut z : i 

gears of all types, Motorised rollers, Patent Taper-flushbushes, Head Office . Thornbury r Bradford 3 : Yorkshire 
Plummer blocks, Shaft-mounted gear units, Special machinery Telephone : 65251 (20 lines) Telegrams : “Crofters Bradford Telex,” Telex 51 186 


drives, Spiral bevel gear umts, Turbine gears, V-Rope drives, 
Variable speed drives, Worm reduction gears. 
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Pass-out [urbine 


team Turbines 


The turbines manufactured by Hick Hargrea’ es comprise 4 © m 
range to meet all industrial needs Straight ondensing, Pass-out, 
Back Pressure and Mixed Pressure with outputs UP to 4,00 kW. 
A\| machines incorporate the latest developments in manufacturins 
experience and technique, the basic design bein simple, ™ bust 

and efficient; particularly suitable for inexperienced operators: 

\s a result of many years operating experience, the main teaturs> ot 
the design have been ctandardised, but the ‘ ompany pays special 
attention to the provision of individual units designed to sult 


particular requirements: 


ick Hargreave® 


AND COMPANY LTD. BOLTON 
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APPLICATIONS 


Ferranti high power silicon rectifiers have 
many applications in the aircraft, electronic, 
electrical, chemical, marine and _ general 
engineering industries including aircraft and 
marine power supplies, radar systems, compu- 
ters, chemical processing, welding and electro- 
plating. | 


be, . | ° Size 2?" x 23” x 2” (incl. 
s * 
; mounting brackets). 
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HIGH POWER 


SHHICOWN 


RECTIFIER 





STACIUSS 


Ratings up to 150 amps. 


Size 12” x 5” x 43” (incl. 
mounting brackets). 


Ratings up to 40 amps. 
Size 63” x 3” x 2%” (incl. 
mounting brackets). 


Ratings up to 16 amps. 





a 











SPECIAL FEATURES 


® Reliability at high 
temperatures. 

© High power to space 
ratio. 

® Very high rectification 
efficiency. 


F E R R i N T I LI D GEM MILL ° CHADDERTON * OLDHAM * LANCASHIRE 





Telephone: MAIn 6661 


London Office: KERN HOUSE, 36, KINGSWAY, LONDON W.C.2. Tel: TEMple Bar 6666 


FE 186/2 
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Nobtliix Grease. is a \ithium-base 
lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20 F to 250'F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 





MOBILUX 
GREASE 


[Mobil] MOBIL INDUSTRIAL LUBRICANTS 
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REDDISH 


LIMITED 
ENGLAND 


with hexagon turret on 
CROWTOOL, 


entre lathe fitted 
separate power operated carriage. 


Grams 


124’ c 








es of 


STOCKPORT 


STOCKPORT 727]-2-3 


ENGINEERING COMPANY 


“ 
ra 
Ss 
o 
Pw 
© 
” 
a 
v 
c 
e 
v 
© 


are built from 


ery times. 


to the closest limits. Particularly noteworthy is their 
ed literature on request 


exceptional strength making possible very high rat 
CROWTHORN 
REDDISH 
Phone 


Crowthorn lathes 
Reasonable deliv 


HIGH CLASS 
MACHINE TOOL MAKERS 


HEAVY DUTY 


(a) 
pe 
eo 
a 














PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 














Prompt Deliveries 
Highest Quality Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
Telephone: Central 8196 BIRMINGHAM, 1 






PRESSURE - 
Las pea Dice 
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eo0o0o0o 000 00000 0 


rotary 
positive 
blowers 


O90 00000 0 


gas 
boosters 


O00 00000 


vacuum 
pumps 


eoo0o0o00o0000 0 


vapour 
compressors 


ooo 00000 


Manufactured to standard 

or unusual demands by 

Hillside Foundry & 
Engineering Co. (Cupar) Ltd. 


Sole licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 
U.S.A. 


already operating in the 
following industries: 


CHEMICALS - FOOD 
COTTON - OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 

FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
X ENGINEERING 
CO, (Cupar) LTD, 


Hillside Foundry, Cupar, Fife 
Tel: Cupar 2091/2 


eoov0o00o00g00qg0g0g00g0d90 oO 
CSA a 
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“FARRAPAC” the NEW Packaged Boiler 


* ‘*FARRAPAC” BOILERS combine the virtues of 


conventional Economic and Packaged type Boilers. 


* ‘* FARRAPAC ” BOILERS with fully automatic modulat- 


ing oil firing. 


‘““FARRAPAC ” BOILERS—complete units—no special 
foundations needed—simply a level floor capable of 


supporting the weight applied 


‘* FARRAPAC ” BOILERS require minimum of installing 


and operating space. 


Automatic or hand feeding systems supplied as needed. 


MORE THAN 70 YEARS OF BOILERMAKING EXPERIENCE 


The FARRAR BOILERWORKS LTD. 


NEWARK ° ° NOTTS 
TELEPHONES : NEWARK 1143-4-5 


DESIGNERS AND Y 
ole 7, HYDRAULIC VALVES 
HYDRAULIC 
EQUIPMENT 








Drop Mitre Control Valve 
: With Trip Gear 
Balanced ‘Inline 
Stop Valve 


Spring Loaded Piston Type 
Relief Valves Control Valve 
Of exceptionally robust construction, L.E.H. Valves are eminently 
suitable for the control of direct hydraulic power applications 
in heavy industry and wherever complete reliability under arduous 


Drop Mitre conditions is of paramount importance. 


salt Control Valve 
Telephone: ‘Pudsey’ 2859. 


THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. RODLEY, LEEDS. pocfirt pumps. Rodiey 
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Two new additions to 
the Vokes Genspring 
range of pipe supports 














The 


M.1 
Constant Support Hanger 


his is the smallest in the new ‘M’ range of Gensprings, the culmination 
of long practical experience and laboratory research by Vokes Genspring. 
Economical in first cost and application, the new ‘M’ range requires 
less headroom than previous types. Load and travel range of the M.1 
vary from 900 Ibs. at 5” to 3000 Ibs. at 1.5”; minimum load 300 Ibs 
This completes a standard range of *M’ type Gensprings with loads and 
and 1.5”-12’ Special 


travels varying from 900-22,500 Ibs. respectively. 


designs are available for loads up to 80,000 Ibs 


The Small Sway Brace 


Already in wide use wherever sway has to be prevented and horizontal 
vibration controlled, now, to the existing range of 9 spring sizes, a new 
smaller Sway Brace has been added to cover the initial loading range of 
39-222 Ibs. Available in 3 sizes the maximum restraining force varies 
from 100-325 Ibs. 


include an incorporated energy absorbing device, adjustability of Initial 


Unique features of the non-resonant Sway Brace 


Restoring Force, reduced operational noise and Travel Stops to prevent 


over-compression of springs. 


a 





le ” 
|+ 15 














x 


| _Fa 


ADJUSTOR 

LOCKNUT f 
1” FOR MINIMUM 
INITIAL LOADING 

















CAST-IRON SHOES LAMINATED CUSHIONS 


0” FOR MAXIMUM 
——"INITIAL LOADING 


For full details of these two new Vokes products please write 


Vokes Genspring 
SUSPENSION SYSTEMS 


VOKES GENSPRING LTD GUILDFORD SURREY 
Phone: Guildford 62861 (6lines) Telegrams and Cables: Vokesacess, Guildford, Telex 
Telex: 13-535 Vokesacess, Guildford 4 member of the VOKES Group 





VG/29 
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for long service 





DOCKSIDE CRANES 
FLOATING CRANES 
BREAKDOWN CRANES 
OVERHEAD CRANES 


LOCOMOTIVE AND 
WAGON TURNTABLES 


LOCOMOTIVE AND 
WAGON TRAVERSERS 


SHUNTING AND 
DOCKSIDE CAPSTANS 





COoOWANS S EXE LDON 
a ot © Re Mes ue oD 
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All shapes and sizes 
in Perforations by 


Whether your requirements demand round, square, diamond, slotted, oval or hexagonal perforations, 
our experienced staff have the skill and facilities to produce exactly what you need. Literally hundreds 
of varying designs, shapes and sizes are available—for perforations in ferrous, non-ferrous and 


precious metals and in plastics, paper, cardboard, cloth and leather. 





ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


: LONDON WORKS, THAMES ROAD, CRAYFORD, KENT. TELEPHONE: BEXLEYHEATH 7777 
7 OTHER FACTORIES AT: Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 

f Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 

Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
/THER OFFICES: 352-364 Euston Road, London, N.W.1. (Head Office). TELEPHONE: EUSton 3456 

110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 

Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 














GOAN BAGS snurters 


by the makers of Kinylon and Kinrod Grilles 


solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 

protection. 
















































en erm 
— 
- 








! 


Please send for illustrated leaflet 7B 
ARTHUR L. GIBSON & CO. LTD., TWICKENHAM, MIDDLESEX. 
Telephone: Popesgrove 2276. Birmingham: Highbury 2804. 
Glasgow: Halfway 2928. Manchester: Central 1008. Cardiff: §142%8 
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SPURS , y) a ; ae WORMS 
BEVELS as S | «RACKS © 
WORM SCREWS 
WHEELS SILENT 
HELICALS — 
CHAIN ye 
GEARS —_ 
All materials 
Complete standard 
Supply pitches to 
Cutting only . 7f{t diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screweutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LITD., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: “‘ Gears.”’ 














THE WORLD’S GREATEST BOOKSHOP 


| 
| 
*+* FOR BOOKS4 4 


e That’s what I call quick service—I 
telephoned Foyles at 10 a.m. and the book 
(although it was out-of-print) reached me by 
the next morning’s post. Sy) 





—A Customer’s Letter 


TRAVEL BUREAU NOW OPEN! 
Road, Rail, Air and Sea Travel. Holiday Tours and Cruises 
Tickets for all Theatres and Sports Events 


119-125 CHARING CROSS ROAD, LONDON, W.C.z2 


Gerrard §6€0 (29 lines) * Oven 9—6 (includ'ng Saturdays) 
Two minutes from Tottenham Court Road Station 














For nearly forty years Bibby Resilient Couplings 
have enjoyed an unexcelled reputation for efficiency 
and reliability and numerous Couplings supplied 
over thirty years ago are still giving trouble-free 


service. 





Kesttieat 





COUPLIAGS 


The outstanding resilience of Bibby Couplings damp- 
ens shocks and vibrations, ensures smooth running 
of plant, eliminates breakdowns. Standard Couplings 


up to 74" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 





&4 THE 


secure that nut 


with ‘ Groverlok’ spring 
lockwashers. This simple 
and highly effective nut- 
locking device guarantees 
the user absolute security. 
Square and flat section 
washers are also supplied 
in high quality steel 

and phosphor bronze. 


Write for fully illustrated 
leaflet to Dept. W. 


BRITANNIA ENGINEERING WORKS 


CARPENTERS ROAD, LONDON, E!5 Phone MARyland 4342 3 


ENGINEER 
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HEAT 
TREATMENT 


Capacity for case-hardening is now available in the most 
modern heat treatment plant in London 


Gas or pack carburising with full metallurgical 
control over all operations 


Gleason quenching press equipment for pieces 
up to 36” dia. plus wide experience in the 
control of distortion 


Flame-hardening of gears up to 10 ft. dia. with 
latest electronically controlled equipment 


ENGINEERING COMPANY LIMITED 


WILLESDEN, N.W.10 


E.N.V, 


HYTHE ROAD, 


Telephone: LADbroke 3622:3:°4:5°6 








ECONOMY 


is the key-note... 


This new super-economic boiler installation has 
produced excellent performance figures during 

the past twelve months. £20,000 nett 

saving has been effected. Outlet 

temperatures of 400°-450°F. 

with CO, up to 13% have 

been easily maintained. 


Nightingale Road Factory, 
Derby. Photograph by 
courtesy of Rolls Royce Ltd. 


NETHERTON, DUDLEY, WORCS. 


Telephone: Cradley Heath 66417. 


London Office: Bank Chambers, 32? High Holborn, W.C.1. 
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BELLOWS 


including precision barometric 
units, with closely controlled 
spring rate tolerances). 

For use in gas and fluid 
ducting systems for control of 
expansion or contraction, 

and to allow for misalignment. 
Other uses include shaft seals 
and glands. Available in 
stainless steel and other metals 























specify AVICA 
flexible assemblies 
and components 


Where pressures or temperatures reach unusual extremes and vibration 
may be severe, take no chances— insist on AVICA pipe assemblies and 
components. Tested and proved by 20 years of service and used by 

the U.K.A.E.A. and throughout the nuclear engineering field, 

AVICA products are renowned for absolute dependability. 

Any problem of piping design or installation can safely be entrusted 

to Avica engineers. 


STAINLESS STEEL FLEXIBLE 
PIPE ASSEMBLIES 


For conveying gases and 
corrosive fluids at temperatures 
from —196°C to as high as 
450°C. Available from * ” 
up to 4” diameter. 

































SYNTHETIC RUBBER FLEXIBLE 
PIPE ASSEMBLIES 


Used to carry petrol, oil, air, 
steam, hydraulic fluids, for 
machine tools, hydraulic 
presses, mining equipment, 
at pressures up to 3,000 p.s.1. 
Size range *&”—2”. 
Temperature range 

40°C to 160°C, 






RIGID TUBE 
COUPLINGS 


With mechanically attached 
V Flange or bolted flange 
connections. No welding. 
No brazing. Leak-proof. 
Pressure tight. Will 
withstand extremes of 
temperature and vibration. 





































SWIVEL PIPE 
COUPLINGS 


To provide rotary or angular 
movement in rigid or flexible 
pipe systems. In pipe sizes 
up to 1” for pressures up 

to 4,000 p.s.i. 





SUPPORT CLAMPS 


To hold piping and electrical 
cables. The rubber cushion 
absorbs vibration, can be 
renewed when worn or 
perished. 























Illustrated leaflets describing the full range of AVICA products are 
available on request. Please write for those that interest you. 





IGNITION HARNESS 


Electrical wiring protected 
by rigid or flexible conduit 
from heat, oil, moisture 

and vibration. 








eae 


Cewe § ead 






AVICA EQUIPMENT LIMITED 
MARK ROAD - HEMEL HEMPSTEAD - HERTS 


Telephone. Boxmoor 4711 + Cables: Avica, Hemel Hempstead 
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BRITISH ALUMINIUM 











Treadplate 





For a really hard-wearing, 
easily-cleaned, non-slip 
treadplate, there is nothing to 
match P-G-P. Further 
information about this 
versatile material, and samples 
of the three patterns 

(Heavy, Light, and Small), 
will be sent on request. 

Right : Heavy Pattern P-G-P 
walkway at the Longbenton 
Research Headquarters 

of Thomas Hedley 


& Company Limited. 








The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE ST JAMES'S SQUARE LONDON SW | 


iPlay 








Ue eg: 
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FROM THE SPECIALISTS 


G. F. BRIDGES LTD 


SNOW HILL, BIRMINGHAM TEL: CENTRAL 391/—5 LINES 





@ CORONA 


GENERAL PURPOSE - 


ENGINEER 








UPRIGHT DRILLING MACHINES 


THREE SIZES 
21” —25”—28” Swing 
14”—14”"—2” Drill Capacity 


Box Column and Round Column 
Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 





Gang Drill Form 


FREDK. POLLARD & CO. LTD., 





Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER Peso 
eicester 


67534 (5 lines) 
ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, $.W.1 
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AAT 


THE FAIRITT SERIES 


Our range of Air Diffusers 
includes: : 





3 





Main types, A, B and C. 





Variations, High levei, Low level, etc. 





Different Shapes, Round, Square, Rectangular and 
Half Round, Half Square, and Half Rectangular. 


20 





Different Sizes for most types, shapes and variations. 


making a range of more than 


different diffusers. 


In addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 21. 


FA [ R | T T ENGINEERING CO. LTD. 


101 Sandford Road, Moseley, Birmingham, 13 
’Phone: South 365! 
604 Grand Buildings, Trafalgar Square, London, 


A 
pen ST Ep 
a W.C.2 ‘Phone : Whitehall 4805 





THE ENGINEER Feb. 6, 1959 








with Patent Tangential Die Heads 


A general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . . no nuts to unscrew. 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. 

Capacity from jin. to 4in. B.S.P. of 4in. to 2in. Bolts. 


ASHTON-UNDER-LYNE, ENGLAND 











HIGH GRADE 


FABRIGATION WORK 


Combined —~ 
Lathe Tray & Stand 








Mast Assembly for 
Fork Lift Truck 


Chassis for wi Motorised 
Mechanical Digger Truck Frame 








el om = ns >< 
eo at ~ ‘ 


Cable Reel Trailer 





The MATERIAL HANDLING DIVISION of FISHER & 
For technical service or advice LUDLOW ANNOUNCE greatly increased facilities for quality 


TELEPHONE SEDGLEY 3066 Fabrication work at their new factory at COSELEY, STAFFS. 
Exceptional technical facilities enable us to offer keen prices for 
repeat fabrication work of all kinds to any production schedule. 


FISHER & LUDLOW LTD - MATERIAL HANDLING DIVISION 
BORDESLEY WORKS - BIRMINGHAM - 12 
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Landmarks 
of Today 








Architects and Surveyors, Bradshaw Gass & Hope, FF.R.1.B.A. 





‘OO 
CONSTRUCTIONAL ENGINEERS 


oO 0 





The new Headquarters building for the Salford a 
City Police is a fine example of modern construc- 
tion. The strength of the force can be compared 
with the solidity of this building for which we 
fabricated and erected the steelwork to the design 


of Bradshaw Gass & Hope, FF.R.I.B.A. 








Registered Office and Works: Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS -: TRAFFORD PARK - MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 _* Technical Offices at Birmingham and Nottingham 


dm WO 73 
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3 automatic compound controllers give greater 
flexibility, more accurate control 


These Negretti & Zambra Compound Controllers fulfil 
the definite need in industry for flexible accurate auto- 
matic control. Operating on a clean, dry air supply at 
20 p.s.i., they make automatic contro! of industrial 
processes easy, rapid, and convenient. In all three 
models the various units are standardised — so a model 
selected for a particular application can be readily 
adapted to others. 


1 BASIC CONTROLLER : for use when manual control 
is not required. 


CONTROLLER : incorporating facilities for manual 
control internally. 


CONTROLLER : with auto manual test facilities 
mounted externally on a sub-panel. 


NEGRETTI 


THE NAME THAT MEANS PRECISION ALL OVER THE WORLD 


4gents or subsidiaries in all major countries 





Set-up procedure is extremely simple a particular 
advantage where it is necessary to close down the plant 
periodically, as resumption of automatic contro! can be 
rapidly effected. Further advantages are : 


@ NO INTERACTION BETWEEN TERMS, enabling 
the controller to embrace wider plant characteristics 
than are possible with interacting controllers. 


@ IDEAL BASIC CONTROL RESPONSE generated 
under all conditions. 


@ TRUE VALUES of Proportional Band and Integral 
and Derivative Action Times are calibrated on the 
various units. 


@ OPTIMUM PLANT CONTROL can be methodically 
and rapidly effected. 


@ TRULY CALIBRATED PLUG-IN UNITS allow 
easy replacement without re-setting and facilitate 
servicing. 


@ KASILY CONVERTIBLE — thus a two-term 
controller may be used with either Derivative or 
Integral Unit, and three-term controller with both units. 


@ SELF-CONTAINED UNITS, compact and 
self-purging. FORCE-BALANCE PRINCIPLE of 
operation involves no levers and friction losses, the 
diaphragm assemblies giving high sensitivity. 


We will be pleased to send you a copy of our fully 
illustrated booklet No. R 35/2 on your request. 


& ZAMBRA 


Factories at Barnsbury, London, N.1 * Aylesbury, Bucks, 
Chobham, Surrey 

Head Office: 122 Regent Street, London, W.1 

Telephone: REGent 3406 
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SOLENOID OPERATED 
VALVES 


~ -D 


® Fully Balanced 
© Integral Rectifiers 





NO DOUBTS 











© Simple and Robust 
® Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


> MAXSEAL VALVES LTD 


WOOD ROAD, KINGSWOOD, BRISTOL 
Phone : Bristol 67-3869 




















HEAVY, MEDIUM AND LIGHT SAND CASTINGS ESTABLISHED 1906 
' ; Fotos - Ginter 


IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 
snonze> « — METALS - ALUMINIUM, ETC. 5 

ATTERN MAKING AND MACHINING & 














CHILL SOLID AND CORED BARS 
10 TON il 
ROLLER TURNTABLE 
GY a1 T. Price & Co. ain 
NEWCASTLE STAFFS : phone 52311 (3 aaa Op GeON STREET - SHEFFIELD. 





PHONE, “SHEFFIELD. 27463/4 73 ee 














sPpecIFY ‘*REAVELL” 


FOR EFFICIENCY AND RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


i to 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ano OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: ‘“‘ REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). 
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—the fluorescent tube that now gives 
even more light in the useful direction 





Philips “ Reflectalite” is the fluorescent tube that defeats light wastage caused by dust accumulation. 
And today it’s a better buy than ever. For, in addition to its basic increase in lighting efficiency, 

the light output of “‘Reflectalite” tubes has now been further increased to give you even more light in 
the useful direction. For instance, the 40W Cool White tube now has 10°, greater efficiency. 


“Reflectalite” has a special built-in reflector covering two-thirds of the internal surface. The major part 
of the light output is reflected through the 130° ‘window’ where it has maximum effect. (See diagrams.) 


STANDARD LAMP 
v 





Available in SWITCH START or INSTANT START 

Cool White 
Cool White de Luxe 4 40W. 13/94. plus P.T. 

Warm White 5’ 80W. B.C. or Bi-Pin 14/9d. plus P.T. 














[ PHILIPS | 


A <— PHILIPS 
REFLECTALITE WE, 


LIGHT DISTRIBUTION | FLUORESCENT REFLECTOR TUBE 


COMPARISON DIAGRAM 


PHILIPS ELECTRICAL LTD + LIGHTING DIVISION + CENTURY HOUSE + SHAFTESBURY AVENUE - LONDON poh I 
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Many a privileged puss must have strayed 
from the more conventional night-spots on 
to a roof made of I.C.I. aluminium. And a 
fine roof it would be. 

Cladding material for roofs and walls is 
only one of the specialised products made 
in long-lasting ‘ Kynal’ aluminium alloys. 
Architects are particularly attracted by the 
distinguished profile of ‘ Kynalok’ Secret- 
fix cladding. 

Dependable and versatile, ‘ Kynal’ alloys 
lighten the load for many a lorry or van and 
are helping British Railways to push ahead 
with its huge programme of “‘dieselisation.”’ 
They serve at sea both on deck and in fish- 
rooms, while industry in general may find 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - 


On the tiles 





them underfoot as treadplate or overhead 
as busbar. 

‘Kynal’ products— readily available 
through a world-wide sales organisation — 
are made by specialists in aluminium for 
specialists in construction. And that’s some- 
thing we can afford to shout from the 


rooftops. 





Metals Division 


for the newer nuclear metals and 


COPPER 
ALUMINIUM 
TITANIUM 











LONDON : S.W.1I 
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Three H & W duat-fuel 
engines with H & W 
alternators. Each 
alternator set 
develops 330 kW 
at 428 r.p.m. and 
wa operates on 


sludge gas 


H.W 


cet norton ope . H & W alternators supplied in all sizes 
u ure 
chus ensuring our undivided from 100 to 5,000 kVA and voltages up 
responsibility for the complete to II kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 
(“in line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 


BELFAST Gl ASGOW LONDON LIVERPOOL SOUTHAMPTON 





Sterling achievements 


span the history of an era 


-,.and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability to supply 
castings of the highest quality in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the greatest technical experience 
augmented by quality control of production which is second to none, 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 
by sand, die and precision mould processes, and in making engine blocks 


and cylinder heads in high duty iron. 


Sterling Metals are at your service 


Spiral bevel drive casing and cover 
in Z5Z Magnesium-Zirconium Alloy 
for record-breaking M.G. EX.181 car. 


a na STERLING METALS LTD By courtesy of British Motor Corporation, 


NUNEATOT! * Nuneaton 4221 


en 
Nt, all 


* 


MO Ran i 








THE ENGINEER 


By Appoinement to 


H.M. The Queen 
Agricultural Engineers 





GEARS OF ALL DESCRIPTIONS. Pinions, 
Bevels. Helicats, Crown Wheels, etc., rebuilt 
to standard sizes, machined to correct form, 
giving wearing qualities surpassing new 
Highly skilled craftsmen are employed with 
every facility to ensure efficient and econ- 
omical repairs. 


Let us quote for all your reconditioning. 


Vg 


“a 


PIONEERS IN THE RECONDITIONING OF TRACTOR & EXCAVATOR.PARTS 


Head Office & Works 

SOUTHALL, MIDDLESEX Telephone » SOUTHALL 6511 

Scottish Office & Works 

32 BURNFIELD RD., GIFFNOCK, GLASGOW Telephone: GIFFNOCK 1125-6 
West Country Office & Works 


TEIGNMOUTH, DEVON Telephone : TEIGNMOUTH 1325 
THIS ILLUSTRATION !S ACTUAL SIZE 
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..-to use THE COVENTRY MARK 5 chains 


The roller chain principle combined with the hardened steel 
bearing surfaces of The Coventry Mark 5 chain ensures smooth 
running, minimum friction and long life; the general design of 
the chain is based on that of the well-known Renold precision 
roller transmission chain which has a certified efficiency of 98.5%: 


These chains are designed to replace malleable and pressed 
steel chains—very many cases are on record of vastly increased life 
of drive and freedom from trouble as a result of such replacement. The 
chains will run on the same wheels as the malleable chains they replace 
(and in most cases, pressed steel chains also). For the best service, 
however, it is preferable whenever possible to run the chain on 
the associated Mark 5 wheels, which are available in a wide 


range of sizes. 


Mechanical handling requirements are catered for by the 
use of K and M attachment plates which can be built into 
the chain at any pitch spacing, on one or both sides. 


The complete range of Mark 5 chains complies in all respects with 


British Standard Specification No. 2947 : 1958. 


THE COVENTRY 
[CZGUEE STEEL ROLLER CHAINS 


‘em aiaip — the FIRST name in precision chain 


Woot 
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HARDENED HARDENED 
STEEL STEEL BUSH 


BEARING PIN 


STEEL ---- 
ROLLER 


STEEL 
SIDE PLATE 


RENOLD CHAINS LIMITED - MANCHESTER 
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From across the sea has come another load of 
phosphate rock for the Portishead factory of 
Albright and Wilson Ltd. It will be discharged 
quickly and efficiently by two Simon pneumatic 
unloaders, each with a capacity of 150 tons an 
hour. Simon pneumatic handling can be applied 
to all loose, granular and relatively free-flowing 
bulk materials. Materials are carried in suspen- 
sion in a stream of air moving through suction 
piping at speeds ranging from 90 to 160 feet per 
second. Pneumatic handling is often the cheap- 
est, quickest and cleanest method of moving 
materials from one place to another. Plants 
designed and built by Simon are handling a wide 


variety of materials all over the world. 


OUR BROCHURE * PNEUMATIC HANDLING” CONTAINS A DESCRIPTION OF THIS PLANT. WHY NOT WRITE FOR IT TODAY ” 


Simon Handling Engineers Ltd = 





STOCKPORT, ENGLAND Telephone: GATley 3621 Telex 66-287 Telegrams : S.H.E.L. Telex Stockport 
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NUMBERING.., METAL 
ST) aD NUMBERING 


MACHINES 


NUMBERING 
HEAD for METAL 


Consecutive and 
Repeat actions 


Power, Fly, Hand or Pneumatic Presses and similar equipment 


it is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
all materials. Checks, Labels, Name Plates, Pidgeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual! reference number. 


W. LETHABY « C° L™® 


LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Telephone: Terminus |/04 (3 lines) 





\iliy 
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“Cirscale'™ 


With a scale length of § feet, bold figures and internal i 
ittumination, this instrument can be read accurately at 

considerable distances. It complies fully with BSS 89 1954 

and combines ample power with high sensitivity. it is RE ORD 
suitable for indicating Amps, Milliamps, Volts, R.P.M. or J 


Frequency, or any value which may be converted into one 
of these. Single or double sided models available 


BROADHEATH « ALTRINCHAM - CHESHIRE 
€25-4 


THE RECORD ELECTRICAL CO. LTD *CARSCALE’ WORKS 
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aan 
is the background 


We have a standard 
range of Automotive 
and Industrial Gear 
Boxes, or can undertake 
the supply of loose 
gears and shafts to your 
own design. 


Cut, ground or shaved Spur and 

Helical Gears. Ground Worms and 

Splines—Sprockets— Bevels —Reduc- 

tion Units—Gear Boxes for all Trades. 
AJA.D. Approved 


THE GEAR SPECIALISTS 


COVENTRY 


P. R. MOTORS LTD ALDBOURNE ROAD 


Telephone: 22266/7 Telegrams: Supagears, Coventry 
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WAGONS FOR ROHODESTA 


SOUTHERN 
RHODESIA 


Illustrations show current METRO-CAMMELL 
production of Bogie Highsided and Covered Wagons 
for Rhodesia Railways. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE: SALTLEY © BIRMINGHAM 8— LONDON OFFICE: VICKERS HOUSE © BROADWAY ~« WESTMINSTER ©° S.W.! 





AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 1028B 
Is first in its class 


Many unique design features, and manufacture to close limits, make 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600 F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats: are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 

@ Pressure tight joints. Ends screwed to B.S. 21 

@ Heavy bonnet reinforces body 

@ Circular seat supports for minimum flow resistance 

@ Expansion cavity prevents wire drawing on seat 

@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained in service 

@ Large hexagons for simple servicing 


@ Available in a wide range of sizes 


{ Fg £ I. ny For detailed information, please write for new leaflet 


Limite PEGLERS LIMITED - BELMONT WORKS - DONCASTER Also at 28 Thorp Street Birmingham, 5 
"imma. London Office and Warehouse : PRESTEX HOUSE - MARSHALSEA ROAD = $.E.1 





tough 
Job... 
tough 
forgings! 


for a copy 
of this illus- 
trated folder. 


A.J. VAUGHAN4CO. 
(MITRE WORKS)LTD. 


WILLENHALL, Staffs. phone: 486-7 
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MADE TO MEASURE 
OR OFF THE PEG 





You can nearly always find a screw in the vast 
Unbrako range calculated to do just what 
you want better than any other screw 


But modern developments sometimes call for 
special screws not even standard to Unbrako 


When that happens our highly trained team of 
fastener-minded experts really get enthusiastic, 
responding to the challenge. They like to 
co-operate with you at the blueprint stage for 
preference, helping to design the perfect screw 
for the job, or they will simply make the screw 
to your specification, just about as well as a 
screw can be made 





So, standard or special, you can always safely 
specify Unbrako, the people who offer the most 
comprehensive specialised screw service in the 
world. 

To be on the safe side, better get in touch with 
Unbrako over any fastener question. Remember 
what they say — Unbrako screws cost less than 
trouble. 

There are two Unbrako lists you should have in 
your library, and a postcard or telephone call 
will bring them by return. They form a detailed 
and comprehensive guide to the whole Unbrako 
range, standard and non-standard, and no pro- 
gressive firm should be without them. 


Unbrako screws cost less than trouble 


BRAKO 


UNBRAKO SOCKET SCREW 


COMPANY LIMITED 


COVENTRY 














1 £ERONSIDES 


ee ee ee ee 


tRONSIDES 


THE IRONSIDES LUBRICANTS LIMITED 


miAAXA. 


DAW BANK - STOCKPORT - 
Cws925 








TEALE’S 
FOR 
MECHANICAL HANDLING 
PLANT 


| Ek. 


Jj. W. TEALE, LTD., | 
_ OLDCOTES, WORKSOP. 
| Phone: North Cariton 289 


% 





CHESHIRE 
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“ The Great Eastern” as she appeared 
‘in 1869. This steam vessel, designed 
by I. K. Brunel, was supplied 


+ 
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From Napoleon to Elizabeth I... 


The founder of this Company invented and manufactured the first chain 
cable ever to be used for the mooring of ships ; this was in 1806. 
From 1808 until 1916 the Company unbrokenly, year by year, was awarded the contract 
for the British Admiralty chain cable requirements. 
Today, Brown, Lenox & Co. Ltd. is known all over the World as one of 
the leading firms specialising in the design of moorings—and in the manufacture 
of the components of which a mooring is made up. 
The Company operates one of the very latest types of automatic 
machines for the production of high tensile electric flash butt 
welded steel chain cable. Chain cable is made in sizes 
up to those suitable for mooring the 
The following publications are available: largest vessels afloat. 


@ MOORINGS AND BUOYS (32 Pages) 

@ BLeCO MOORING AND SHIPS CHAIN CABLE (8 Pages) 
@ BLaCO HIGH TENSILE STEEL CHAIN CABLE (Leaflet) 
e@ SHIPS CHAINS, ANCHORS & ANCILLARY GEAR (16 Pages) 

















\ 
en 


=\ 
=\\ 
) 











lf 
XS 








Copies of any, or all, of these publications will be sent free of charge, and 
postage paid. 


Illustration by courtesy of the Trustees of the National Maritime Museum. 


BROWN, LENOX & COMPANY LIMITED 


An announcement by the Marine Division of | Associated Company: Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 





H f ENGINEER 





HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 


High quality gears produced 
on the latest machines 
up to 24” dia. for all 


vehicles and locomotives. 


smooth, 


silent, 











longer-lasting .. . 














1xle shafts of all types. Special 


VU 


SALISBURY gears are smooth, silent and 


induction hardening process Cuts COST, SAVES 


weight, and permits higher loadings. 








SALISBURY TRANSMISSION LTD. 


shares in the joint technical, research and 


longer-lasting because of their excep- 
tionally good finish—the result of the 
most recent manufacturing techniques productive resources of more than 
. ; : 20 famous firms, such as Laycock 
and of constant attention to detail. 
Engineering Ltd., Forgings and Presswork 
Ltd., Hardy Spicer Ltd., 


THERE ARE OTHER BENEFITS of this careful The Phosphor Bronze Co. Ltd., 


Revacvcle and Coniflex low-cost and others, who constitute the 


gears, for car and light commer- 
cial differentials up to 4}” pitch 
cone distance 


quantity-production on the most modern 
ae Birfield Group of Companies. 
machines . . . excellent quality in every 


way ... less servicing . . . a really com- 











petitive price... and, most important, 


delivery on time. That's why Salisbury gears are SALISBURY make most kinds of gears, axle shafts and 


increasingly specified by designers and manufacturers transmissions for industry and commerce. And 


. for cars such as Jaguar and Aston Martin, for 


the new diesel locomotives, for the tough work of 


building and agricultural machinery. 


Salisbury technicians are always glad to co-operate 
on new projects and problems. Perhaps they can help 
) 


you too? Please write for further details. 


SALISBURY TRANSMISSION LTD 


BIRCH ROAD 


WITTON 


BIRMINGHAM 6 


tttt 
Member of the SS? Birtield Group 


itt 
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BRANDED BOLTS 





Each type of Newall bolt— 


- NEWALL HITENSILE 
ee NEWALLOY 

Se NEWALLASTIC 

NEWALL HI-TEM 


is branded with its own distinctive mark and 


is recognised by engineers as having ‘‘ unique’”’ 


_— EY o As # be ae i 
= . @ 
— qualities. 


We shall be happy to supply any engineer designer who is interested 
with details of the various bolts and studs, which cover the full 
range of modern requirements. 


LOOK FOR THE NEWALL BRAND 


POSSILPARK, GLASGOW, N.2. 











SITE ERECTION OF 
TWO 75 FEET COOLERS BY 


EACH cooler left our works in three sections. 
The sections were welded together on the site 
prior to the coolers being lifted into their final 
vertical positions. 

We manufacture Pressure Vessels, Columns, 
Coolers, Heat Exchangers, Condensers, Silos, 
Storage Vessels, Tanks, Mains, Autoclaves, 
Digestors, Mixers, and supply associated equip- 
ment such as pipe and valve work, pumps, 
electrical equipment, instruments, etc. 

Stainless Steel work, and welded and rivetted 
general fabrications are other specialities. 






é 

















' Consult us for large or small welded 
units or complete Plant Layouts 














A. f 3 RILEY & SON LTD. VICTORIA WORKS - BATLEY « YORKSHIRE 


Telephone: Batley 657 (3 lines). Telegrams: Boilers, Batley 
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Another Wellman new development... . 


4 ton Mobile Forging Manipulator 
specially designed for Small 


Fast in Operation. Turns about on its own wheel base. Ensures accurate placing of the 
billet during forging. Maintains a truly parallel adjustment of the height of the bar 
during forging. Rotation of the grip head can be stopped accurately in any desired 
position. Recoils from the forging blow without oscillation thus providing a steady 


action—essential when forging to close limits. Permits a good view of the workpiece 


to the driver. Easy access to all parts facilitates maintenance. 


Further details on request from: 


THE WELLMAN SMITH OWEN’ ENGINEERING CORP. LTD, 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS : DARLASTON, South Staffs, BELFAST et “a 
; : te > te at Bibeis* owen 


INCREASES OUTPUT s REDUCES COSTS * SAVES SPACE 
ELIMINATES ARDUOUS LABOUR . MINIMISES DANGEROUS ACCIDENTS 
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OVER 50 YEARS’ EXPERIENCE 





POWER 
OPERATED 
DOORS 


PUSH 


BUTTON 
CONTROLS 








ST. GEORGES 
SHOT BLAST 
PLANTS 


INSTALLED IN THE NEW 


3006 


FOUNDRY 






Fords have chosen the Best 


ST. GEORGES ENGINEERS LTD., 
ORDSALL LANE, MANCHESTER 5 


Telegrams : ‘‘ Georgic ’’ Manchester 5 





Telephone : TRAfford Park 1207 (4 lines) 





G 
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PLEAS S EME 


PAT. MP FSIAECO 


Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.I. 

Weight approx. 4 that of 
usual type of valve. 


Standard ‘** FLEXISEAT ” 
Valves are supplied for 
test pressures up to 300 P.S.I. 3in., 4in. and 6in. sizes available from stock. 


** Specials ’’ up to 60in. bore can be made to 


customers’ requirements in terms of pressure, 
temperature and material specification, etc. 





Illustrated literature on request from the manufacturers. 


WISEMAN & SWAIN VALVE CO. LTD., 
66 CASTLEFORD ROAD, BIRMINGHAM 11. 
Telephone : ViCtoria 4553. 











quality malleable castings BS'S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all trades 


Our metal is melted under strict metailurgi- 
cal control in modern Rotary Furnaces arid 
is annealed in up-to-date pulverised coal 
furnaces ensuring perfect dependability. 


& SONS LIMITED 


STAFFORD STREET - WALSALL: TEL: 3509 


LANCS, YORKS, CHESHIRE, 
SHROPSHIRE REPRESENTATIVE: 
MALCOLM P. ROWE, 

PRUDENTIAL BUILDINGS, ST. PETERS- 
GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 5512, 


SOUTHERN REPRESENTATIVE: 

G. P. SANDERSON, LTD. 

SANDERSON HOUSE, NORFOLK SQ. 
BRIGHTON I. 

PHONE: HOVE 71329. 
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IN IRON & STEEL 
UP TO Ii CWTS. 


HOT & COLD 


PRESSINGS 


“AWKWARD” 
MACHINING & 
GRINDING 


WELDING FABRICATING 
PROFILE FLAME CUTTING 


PLANT AVAILABLE TO COVER 

up to 800 tons hot, 300 tons cold, 

also Welding, Fabrication, Press 
Brake Work and finishing. 





Better than New 
with a.... 


Please write or *phone 
for further details to:— 





BRITISH WIRE THREAD iNSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM, 
We also make Stainless and Bronze for 
other applications, 

CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Dewe 2355-8 BATH, SOMERSET Grams: Circle, Both 


Specialioss in JET ENGINE LABYRINTHS CIRCLIPS, SPRING 
WASHERS, SPRINGS, exc. 











B. C. BARTON « SON, LTD., 


HAINGE ROAD, TIVIDALE, STAFFS. Phone: TIPTON 2272 
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for industry 
be Sm mw OS me 


Our range of industrial engines are a practical pro- 
position for many types of industrial equipment . 





Service Organisation. Take your choice from a wide 


power range .. . Diesel 20 to 86 b.h.p. and Petrol 11 Please send me technical brochures of your 


compressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 


trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common 
interchangeable parts contribute to the low cost of 
these high efficiency engines. And remember every 
engine is fully backed by a World-wide Parts and 


to 87 b.h.p. (12-hr. rating). 
DIESEL ECONOMY 
have you considered the replacement of existing 
power units in your equipment and trucks with the 
famous 4D Diesel engine? You'll have the unique 
advantages of economy, long-life and low running 
costs... plus the best service in the World! 


Wherever you are, whatever your probiem, 866G8 MOTOR COMPANY LIMITED - ENGLAND 


are at your service 


For further details of our 


INDUSTRIAL ENGINES 


and the equipment they power, send the coupon to your nearest Ford Dealer or direct to 





*PETROL/DIESEL Industrial Engines. The maxi- 
mum B.H.P. required is at R.P.M. 
Also, please send details of the following 
equipment powered by your engines 


Nature of Business .................. 


.. Telephone No. ..... 


* Delete where not applicable C51 222 








FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G61)- AVELEY DEPOT + SOUTH OCKENDON - ROMFORD: ESSEX - ENGLAND 
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During the past twenty years, 
ERMETO designers have developed an 


immense range of high pressure fittings to suit every 
conceivable need. If our range does not contain a re 
fitting tosuit your purpose do not hesitate to contact us. 


Our Technical staff will be pleased to collaborate in the 
development of any non-standard item. 


AMET 


* 
p TRADE man 


Details of our standard range of 


high pressure couplings and 





valves are available on request. 





atc 


BRITISH ERMETO CORPORATION LTD .- Beacon Works - Hargrave Road - Maidenhead - Berks 
Telephone: Maidenhead 5100 (10 lines) 
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JOHN SMITH (KEIGHLEY) LTO. 
P.O. Box 21, The Crane Works, Keighley, Yorks. Tel: Keighley 2283/4 


London Office : Buckingham House, 19-21 Palace St., Westminster, London S.W.1. 
Southern Counties Office : Brettenham House, Lancaster Place, London W.C.2. 
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FOR ALL ENGINEERING 
AND ALLIED TRADES 


OUR KEYNOTE 





BRITISH INDUSTRIAL TOOL SUPPLIES LTD 


DUDLEY ROAD: LYE: NR. STOURBRIDGE - TEL: LYE 2421 
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ALL SIZES 
DELIVEREC 
EX-STOCK 





WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL. GLADSTONE 0053 


| Change to 
ROCKWELL 


HELICAL 
CLAMPS 


BRITISH PATENT 


Why waste time building up 
rickety, makeshift clamps with 
anything that’s handy? Get 
on the phone today and ask 
for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple quick 
and positive mounting, with 
negligible clamp projection 
over work piece. Each clamp 
is a complete unit, with no 
parts to lose. 


. GIVING PRICES 


€ 
gate oETAILS 
¢o* “nical - AY! 
¢ - ’ 





ROCKWELL 


MACHINE TOOL co ‘To 











$.C.5 


| ALSO AT BIRMINGHAM -TEL: SPRINGFIELD 1154/5 - STOCKPORT-TEL: STOCKPORT 5241 


GLASGOW - TEL. MEARYLEE 2822 








SCREW 
FIXINGS 
RAWLPLUG for 
neat, firn 


firir 
Ting 








FIXINGS 
For bolting 
down machines, 


light or heavy 
use RAWLBOLTS 
ty a dry firing that 
i grips by 

# erpansion. No 
cold chiselling, 
no waiting for 










Ee 


cement to harden. 
Sizes up to 1” 
bolt diameter. t 











“lines 
CAVITY FIXINGS The amazing RAWLNUT, screwed up from the 
front, ferms its own rivet head behind the material—airtight, watertight, 
vibration-proof, squeak-proof! For all thin or hollow materials. 


THE RAWLPLUG COMPANY LTD. 
CROMWELL ROAD, LONDON, S.W.7. 





RAWLPLUG 


lo] |» Mel. . 


CAVITY 


MATERIALS 





Fixing methods that served well enough in bygone 
days fall far short of modern standards of efficiency 
when 2n average machine can be safely bolted down 
and in operation within an hour or so of arrival! 
Rawiplug Fixing Devices always save time and 
therefore money, for it is a simple fact that on 
every screw and bolt fixing job, in solid or cavity 
materials, you'll make strong, absolutely safe 


RAWLBLUG 


ar or 








RAWLBOLT 


FIXING 


for all Industrial and Domestic purposes 





es 


Sivan 


Rt 





Srna in 20 


RAWLTOGGLE 





fixings in far less time than by any other method, 
You can easily prove this for yourself. The 
first step is to write for full details of the 21 
different types of Rawlplug Fixing Devices. 
Write us now—and if after studying our literature, 
you have any difficulties about a particular 
problem, our Technical Service specialists will 
be delighted to advise you without obligation. 


DEVICES 


BS9IA 





THE ENGINEER Feb. 6, 1959 


—_—_— ee ee 
_ — 


=, 


/ Fabrication ? \ 
Hl take my advice — 
\ see Spencers! / 


ee 


‘* Quite frankly, you'll find Spencers hard to 
beat when it comes to special fabrications—be 
they in mild or stainless steel, or light alloys. 


‘* Spencers have a breadth of experience which 
gives them a versatility and flexibility which is 
mighty useful to such as you and me. You see, 
a problem solved for a customer in one field 
often helps the solution of a quite different 
problem in some other direction. 


‘* No matter what fabrication problem we've 
had, somehow Spencers have always come up 
with the answer. Can you wonder | advise 
you to get in touch with them ? Believe me, a 
job done by Spencers is a job well done !'"’ 





cuBE WASTE 
OUTLET OUTLET 


S Pp E N C E R & ) 0 N ) Typical of the scope of our service to industry is this Cube or Pellet Cooler used 


in the preparation of animal foods. 
(MARKET HARBOROUGH) LTD. Hot, wet and steamy from the mixing, the pellets are cooled by currents of air 
drawn through the mass into the central cavity which is evacuated by a large extractor 
fan. A feed gate and perforated reciprocating bed control the delivery of the finished 


Fabrications in Steel and light Alloys peliets 


SPENCER & SONS (Market Harborough) LTD. - GREAT BOWDEN ROAD - MARKET HARBOROUGH - TELEPHONE 265! 2 


THE ‘BRADFORD’ POWER CYLINDER 


More power to your elbow 
with Bradford air or 
hydraulic power cylinders © 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore, with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 1}$” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. 
with hydraulic fluid, oil or water. Supplied 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 
length of stroke. 








Brrr ster mene enencgner omen one: cmccen 


UNITED STATES METALLIC PACKING CO. LTD. 
SOHO WORKS, BRADFORD 8, YORKSHIRE | 


Telegrams: ** Metallic’, Bradford Branch Offices: London, Liverpool, Glasgow, Manchester 
Telephone: Bradford 41284-5 Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 
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Feb. 6, 1959 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 
Inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Minimum 16/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g. }-page £25 10s. 4$-page £48. 
Series Discounts. 


Run-On and Semi-Displayed Styles. 


Full page £90. 





For advertisements 1 inch and upwards. 


If 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Inch Rate. 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g. j-page £22. }-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


Friday for publication on following Friday. 


2/- which includes forwarding of replies. 
‘*Run-on "’ and ‘‘ Semi-displayed *’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


** Displayed 


"and ‘' Illustrated "* advertisements by noon 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ The Engineer’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 





WANDSWORTH TECHNICAL 
COLLEGE, 
WANDSWORTH HIGH STREET, S.W.I8 
ASSISTANTS GRADE “B” 


Wandsworth Technical College, Wandsworth High 
Street, S.W.18, require immediately ASSISTANTS, 
GRADE “ B” for : 


(1) Mechanical Engineering subjects, including 
Applied Thermodynamics. 
(2) Mechanical Engineering subjects, including 


Theory of Structures. ; 

Graduate or equivalent qualifications ; industrial 
and teaching experience desirable. 

Burnham F.E. Salary scale Grade “ B.”” £682 10s. 
by £26 5s. to £1076 5s., plus London allowance and 
additions for training and qualifications. Increments 
within the scale for experience. 

Application forms from the Secretary of the 
College to be returned by 20 February, a a 





UNIVERSITY OF BRISTOL 
DEPARTMENT OF CIVIL ENGINEERING 


LECTURESHIP 


Applications are invited for a LECTURESHIP 
(Grade II] or ID in the Department of Civil Engineer- 
ing Applicants should have a good Honours 
Degree and some relevant research or teaching 
experience, preferably in the field of structures. 

Salaries will be in accordance with the following 
scales : 

Assistant Lecturer (Grade IIT) : £700-£850 

Lecturer (Grade I}) : £900-£1300 (bar) to £1650 

Applications, including the names of two persons 
to whom reference may be made, should be sent not 
later than !6th February, 1959, to the Registrar, 
the University, Bristol, 8, from whom further par- 
ticulars may be obtained E9546 


UNIVERSITY OF SOUTHAMPTON 


RESEARCH FELLOWSHIPS 





1.C.1. 


Applications are invited for 1.C.I. RESEARCH 
FELLOWSHIPS IN BIOCHEMISTRY, 
CHEMISTRY, ENGINEERING AND PHYSICS, 
to which some appointments may be made during 
the current academic year. The appointments will 
date from 1! October, 1959, or earlier, if a selected 
candidate is available before that date. Salary accord- 
ing to qualifications and experience within range 
£700-£1000 per annum. F.S.S.U. and children’s 
allowance.—Applications (15 copies), containing list 
of publications and names of two referees, should be 
sent not later than 7th March, 1959, to the Secretary 
and Registrar, from whom further particulars may be 
obtained. E9796 


NORTH EAST DERBYSHIRE JOINT 
WATER COMMITTEE 


ASSISTANT ENGINEER 





Applications are invited for the above appoint- 
ment—A.P.T. II (£725 to £845) or Special Classes 
Grade (£750 to £1030) as appropriate. The com- 
mencing salary will be determined in accordance with 
qualifications and experience. ; 

Applicants must have at least five years’ practical 
experience in a Water Undertaking and preference 
will be given to Graduate Engineers. ‘ ; 

The appointment offers good experience in the 
design and construction of waterworks installations. 

The appointment will be subject to : 

(a) N.J.C. Conditions of Service. _ 

(b) Local Government Superannuation Act, 1937. 

The successful applicant will be required to pass a 
medical examination. j 

Housing accommodation will be provided for the 
successful applicant. 

Car allowance will be paid up to 10 H.P. in 
accordance with the National Scales. . , 

Applications, stating age, experience, qualifications 
and appointments held, together with the names of 
two referees, should be submitted to the under- 
signed not later than ees X we, 1959 


AWKINS, 
Clerk 
Rural Council House, 
Saltergate, 
Chesterfield. 
29th January, 1959. E9822 


PUBLIC APPOINTMENTS 


ROYAL CORPS OF NAVAL 
CONSTRUCTORS 


SCHOOLS ENTRY 





A COMPETITION for ENTRY into the ROYAL 
CORPS OF NAVAL CONSTRUCTORS will be 
held in July, 1959. 

2. Accepted candidates will be established as 
Probationers in the Royal Corps of Naval Con- 
structors and will undergo a two-year course of 
training at the R.N. Engineering Col , Manadon, 
and in H.M. Dockyard, Devonport, followed by a 
three-year course at the R.N. College, Greenwich. 

3. Candidates must be aged between 18 years and 
19 years 6 months, inclusive, at Ist September, 
1959 

4. Candidates with the General Certificate of 
Education will be required to have passed at 
Advanced Level in at least Pure Mathematics, 
Applied Mathematics, Physics and to produce 
evidence of General Education at Ordinary Level. 

5. Candidates with the Scottish Leaving Certificate 
will be required to have higher grade passes in Science, 
Mathematics, at least two additional mathematical 
subjects, and at least lower grade passes in English, 
and a language other than English. 

6. Candidates from schools in Northern Ireland 
will be required to produce a certificate from the 
Ministry of Education in Northern Ireland showing a 
comparable standard to that above. 

7. Applications will be considered from candi- 
dates who sit these examinations in 1959. 

8. The work of the R.C.N.C. covers all aspects of 
design, construction and repair to H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty headquarters, Outports in the United 
Kingdom and at Royal Dockyards at home and 
abroad. The present head of the R.C.N.C. is the 
Principal Technical Adviser to the Board of 
Admiralty. 

9. The starting pay of a probationer at age 18 
will be £527. A deduction of £75 is made when 
living in at the R.N. Engineering College, Manadon, 
or at the R.N. College, Greenwich. The successful 
probationer can expect an appointment as Assistant 
Constructor at age 23 or 24, with a starting salary of 
not less than £880 and £910 respectively. Promotion 
to Constructor normally takes place at about age 30, 
with a salary which may be expected to be not less 
than £1465, rising in nine years to not less than 
£2100. Promotion to higher ranks is by selection. 

10. Full particulars may be obtained from the 
Secretary of the Admiralty, Civil Establishments 
Branch II (88), Empire Hotel, Bath, quoting reference 
number 5914, to whom final application must be 
submitted by 15th June, 1959. E9808 





WAR DEPARTMENT 





WILTSHIRE 





DRAUGHTSMAN (ARCHITECTURAL AND 
CIVIL ENGINEERING ASSISTANT) 





DRAUGHTSMAN (ARCHITECTURAL AND 
CIVIL ENGINEERING ASSISTANT) required by 
War Department in Wiltshire. 

Applicants must be of British parentage and have 
O.N.C, in Civil Engineering or equivalent and have 
served an apprenticeship with 3 years’ subsequent 
experience, including design work in a drawing- 
office. 

Salary according to age, qualifications and 
experience, ranging from £510 (at 21) to £820 per 
annum. sé 

Apply: Chief Engineer, H.Q. Salisbury Plain 
District, Bulford. E9752 





MINISTRY OF SUPPLY 


BICKLEY, KENT 





TECHNICIAN 





Ministry of Supply require TECHNICIAN for 
technical control of inspection of Primary Batteries 
at Bickley, Kent. 

Qualifications : Recognised engineering appren- 
ticeship or equivalent training in any appropriate 
trade. Possession of H.N.C. or equivalent desirable. 
Experience in battery manufacture and testing 


essential. 

Salary : £1030-£1250 per annum. 

Forms from M.L. and N.S., Technical and Scienti- 
fic Register (K), 26, King Street, London, S.W.1, 
quoting D37/9A. Closing date, 27th February, 
1959. E9806 


PUBLIC APPOINTMENTS 
CITY COUNCIL OF SINGAPORE 


CITY ENGINEER’S DEPARTMENT 


ASSISTANT ENGINEERS 
(SEWERAGE SECTION) 


Applications are invited for appointment of 2 


ASSISTANT ENGINEERS (Sewerage Section), 
City Engineer's Department. Appointment on a 
temporary basis on 3-year Agreement. 

Applicants must possess a Degree in Civil Engineer- 
ing from a recognised University or Diploma in 
Civil Engineering from a recognised Technical Col- 
lege and, in addition, shall be: (i) a Corporate 
Member, Institution of Civil Engineers, plus 2 
years’ approved experience subsequent to Corporate 
Membership, associated with sewerage undertaking ; 
or (ii) a Corporate Member, Institution of Municipal 
Engineers, plus 4 years’ approved experience sub- 
sequent to Corporate Membership associated with 
sewerage een ; or (iii) a Corporate Member, 
American Society of Civil Engineers, plus 4 years’ 
approved experience subsequent to Corporate 
Membership associated with major sewerage works ; 
or (iv) a Corporate Member, Institution of Engineers 
(Australia), plus 4 years’ approved experience sub- 
sequent to Corporate Membership associated with 
major sewerage works. 

The appointments carry an all-in salary between 
Malayan $1200/- and $1400/- per month (between 
£1680 and £1960 per annum), depending on experi- 
ence. Quarters with hard furnishings at a rental of 
$60 per month (£84 per annum) provided. 

Further details from the Council's London Agents, 
Messrs. Allen and Williams, 8, Clarges Street, 
Piccadilly, London, W.1, to whom full applications 
in DUPLICATE must be submitted by Tuesday, 
24th February, 1959 E9804 





CITY AND COUNTY OF 
KINGSTON UPON HULL 


WATER DEPARTMENT 


RIVER HULL SCHEME 





MAINTENANCE ENGINEER 





Applications are invited for the post of MAIN- 
—— ENGINEER at Tophill Low Pumping 

tation 

Applicants must have experience of diesel alter- 
nator generating plant, H.T. and L.T. switchgear, 
electrically-driven pumps and motor control gear. 

The wage is £12 3s. 10d. for a 44-hour working 
week, overtime being worked when necessary. 

The person appointed will be required to reside on 
the site, where a new house is available at a reason- 
able rent, and he will be required to enter into a 
tenancy agreement. 

The appointment will ultimately be subject to the 
Local Government Superannuation Act, 1937, and 
to the passing of a medical examination. 

Forms of application may be obtained from the 
undersigned and should be returned not later than 
10 a.m. on 16th February. 1959. 

Canvassing a member of the City Council or Chief 
Official] will be a disqualification. 

T.H. JONES, M.LC.E., 
Engineer and Manager. 
Water Department, 


Alfred Gelder Street, 


Kingston upon Hull. E9827 





MINISTRY OF SUPPLY 


PYESTOCK, FARNBOROUGH, HANTS 





TECHNICIAN 





Ministry of Supply require a TECHNICIAN at 
Pyestock, Farnborough, Hants, to assist in the 
operation and maintenance of steam turbine and air 
compressing plant, including supervision of skilled 
industrial staff. Qualifications : recognised engi- 
neering apprenticeship and have had experience of 
operating steam-raising plant and large rotating 
machinery. Possession of O.N.C., appropriate C. 
and G. Final Certificates or equivalent qualifica- 
tion desirable. Salary : £655 (age 26) to £820 p.a. 
Housing may be available within a reasonable 
time. Application forms from Ministry of Labour 
and National Service, quoting P.E.318, Professional 
and Executive Register, Atlantic House, Farringdon 
Street, London, E.C.4. ly those persons selected 
for i will be a E9835 


PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 





Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for establishments in London area, 
Baldock, Portsmouth, Portland, Poole and Rosyth. 
Main requirements are for PHYSICISTS, MECH- 
ANICAL ENGINEERS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS ins areas 
specified. The following particular vacancies also 
exist :—Mathematician : for applied research of 
basic nature and stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and theory 
of control systems an advantage ; ndon area 
Mechanical Engineer: with sound knowledge of 
basic principles of thermo and fluid dynamics, to 
Carry out research programme in a particular field 
of applied hydrodynamics ; experience in modern 
methods of design and research on axial-flow com- 
pressors, turbines or pumps an advantage ; London 
area. Mechanical Engineers : for design and 
development of underwater devices ; Portland area. 
Physical Chemist: with specialised knowledge of 
rubber technology ; Poole area. Chemists : Physical 
and Inorganic ; Poole, Baldock and London areas. 
Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second Class Honours Degrees or equivalent high 
professional attainments. 5S.S.0.s must have had 
three years’ post-graduate experience and be not less 
than 26 years of age. Salaries (men) : S.S.O., £1190- 
£1410; S.O., £635-£1110 (London)—somewhat 
lower in provinces. Appointments are unestablished 
(with F.S.S.U. benefits), but opportunities may occur 
for those between ages of 21 and 32 to compete for 
established posts. Forms from M.L.N.S., Technical 
and Scientific Register (K), 26. King Street, London, 
S.W.1 (quote A.500/8A). E9615 





MINISTRY OF SUPPLY 


PYESTOCK, FARNBOROUGH, HANTS 


TECHNICIAN 





Ministry of Supply require a TECHNICIAN at 
Pyestock, Farnborough, Hants, for the operational 
control of E.H.T. Sub-Stations controlling large 
rotating compressing and generating plant with 
incoming and outgoing feeders ; maintenance of 
33kV outdoor and indoor switchgear, 11kV and L.V. 
switchgear and protective equipment; compiling 
of maintenance schedules. The successful applicant 
will be required to do shift work. Qualifications : 
Recognised engineering apprenticeship ; possession 
of O.N.C., appropriate C. and G. Final Certificates or 
equivalent qualification desirable. Experience as a 
Shift Control Engineer, Switchboard Attendant or 
experience of the operation of large motor-driven 
air compressors an advantage. Salary: £820 (age 
30) to £974 p.a. Housing may be available within a 
reasonable time. Application forms from M.O.L. 
and National Service, quoting P.E.317, Professional 
and Executive Register, Atlantic House, Farringdon 
Street, London, E.C.4. Only those persons selected 
for interview will be advised. E9836 


NOTTINGHAM No. 2 HOSPITAL 
MANAGEMENT COMMITTEE 








SENIOR ENGINEER 





Applications are invited for the post of SENIOR 
ENGINEER at the City and Sherwood Hospitals, 
Nottingham. Post vacant on the Is* April, 1999. 

Candidates must possess a sound knowledge of 
steam boiler plant operation and have wide experi- 
ence of mechanical and electrical engineering services. 


Applicants must hold one of following or 
equivalent qualifications : 

First Class Certificate of Com in Marine 
Engineering ; City and Guilds ull Technological 


Certificate in Plant bo rey hater Class). 

The person appointed will responsible to the 
Superintendent Engineer for the sat opera- 
tion of the engineering and electrical serv’ and 
will be required to deputise for him in his absence. 

Salary £740 to £880 per annum ; Council 
conditions of service, 

Applications, stating age, qualifications, experience 
and the names and addresses of three referees to be 
sent to the Group Secretaty, Sherwood Hospital, 
Hucknall Road, Nottingham, by not later than 
18th February, 1959. E9741 


Classified Advts. continued on page 112 








112 
PUBLIC APPOINTMENTS 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 
INDUSTRIAL GROUP 


DOUNREAY EXPERIMENTAL REACTOR 
ESTABLISHMENT 


APPOINTMENTS 


_-— 


MECHANICAL ENGINEER (Ref. 2885/31) 
to be responsible, in a group dealing largely with 
remote handling problems, for manufacture and 
development of prototype and finalised apparatus, 
rig assemblies, and equipment, the control of a small 

neering workshop, and maintaining liaison by 
visits to contractors undertaking development and 
manufacturing work for the group. 

Sound practical and design knowledge of develop- 
ment engincering is essential, together with ability 
to co-operate and work amicably with scientific staff 
and outside ae ype F knowledge of electrical 

ineering would an advantage. 
ELECTRICAL ENGINEER (Ref. 2884/31) 

EXPERIMENTALIST (Ref. 2860/J1) 

to work in an electronic section engaged on design 
and development of control systems for remote 
handling, metallurgical and chemical processes, 
instrumentation for measurement of physical pro- 
perties of materials, and development of analogue 
techniques, for which experience in electronics or 
appi physics and the ability to produce original 
ideas is required. Some knowledge of analogue tech- 
niques and model theory would be an advantage. — 

Applicants for an ineering appointment will 
be engaged at a salary ween £1300 and £1740, 

ing to qualifications and experience. A recog- 
nised engineering apprenticeship and Corporate 
Membership of an appropriate senior engineering 
institution, or equivalent, is essential. : 

The salary for the Experimental vacancy will be 
between £990 and £1215, according to qualifications 
and experience. G.C.E., or equivalent, in at least 
five subjects, including two at Advanced Level in 

or Mathematics, is required. H.N.C, or 
equivalent in Electrical Engineering wouid be an 
advantage. Norma! minimum age 26 years. ; 

Contributory superannuation, staff housing 
scheme, hostel accommodation may be available. 

Send postcard for application form, quoting 

reference, to Personnel Manager, 


ropriate “ 
United Kingdom Atomic Energy Authority, Indus- 
trial Group, D.E.R.E., Dounreay, Thurso, Caithness, 
Scotl: 


land. 
Closing date : 16th February, 1959. E9793 





CHESTERFIELD, BOLSOVER AND 
CLOWNE WATER BOARD 


APPOINTMENTS 


Applications are invited for the following two posts 
on the technical staff. 

1. ENGINEERING ASSISTANT 

Salary Grade A.P.T. IV (commencing at £1025 
p.a.). Candidates should be Engineering Graduates 
and/or Chartered Civil Engineers, with at least 3 

* waterworks experience. 
2. DRAUGHTSMAN. ; 

Salary Grade A.P.T. 1 (commencing at £575 p.a.). 
Candidates should have had considerable drawing- 
office experience, preferably with a water undertaking. 

Both posts are permanent and superannuated, and 
the successful applicants will be required to pass a 
medica! examination 

Applications, stating qualifications and experience, 
and giving the names of two referees, should be sent 
to the Engineer and Manager of the Board at New 
Beetwell Street, Chesterfield, not later than 20th 


February, 1959 
RICHARD CLEGG. 


E9788 Clerk to the Board. 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 





MECHANICAL ENGINEERING RESEARCH 
LABORATORY, 
EAST KILBRIDE, GLASGOW 


PRINCIPAL SCIENTIFIC OFFICER 


Pensionable post for Engineer or Physicist at least 
31 on Ist January, 1959, at Mechanical Engineering 
Research Laboratory, East Kilbride, Glasgow, to 
lead team carrying out research on heat transfer in a 
new laboratory with exceptional! facilities. Qualifica- 
tions normally Ist or 2nd class honours degree in an 
appropriate subject or high professional attainment 
Sound knowledge of basic principles of experimental 
techniques and of heat transfer and fluid mechanics 
necessary. Industrial experience in design or testing 
of heat-exchange equipment desirable. Salary scale 
(men) £1370-£1950. Starting pay may be above 
minimum. Good housing prospects.—Write Civil 
Service Commission, 17, North Audley Street, 
London, 1, for application form, quoting 
$4926/59/12. Closing date 18th March, 





WAR DEPARTMENT, 
WILTSs 


CLERK OF WORKS (MECHANICAL) 


CLERK OF WORKS (MECHANICAL) required 
by W.D., Wilts. ‘ 

Applicants must be of British parentage and have 
O.N.C. in Mechanical Engineering or equivalent. 
and five years’ apprenticeship or equivalent with 

ineering concern. f : b 
xperience : further 3 years with an engineering 
firm, or 3 vears as supervisor of labour, chargehand 
or technica! officer in engineering industry Comple- 

tion of course at S.M_E. is equivalent qualificanon. 
y according to age, qualifications and experi- 

ence on ran, of £655 (at age 26) to £820 p.a. ; 
ly, ief Engi , Salisbury Plain District, 

Bulford Camp, Wilts. P9779 


THE ENGINEER 


PUBLIC APPOINTMENTS 


STAFFORDSHIRE POTTERIES 
WATER BOARD 


APPOINTMENT OF 
CIVIL ENGINEERING ASSISTANTS 


Applications are invited for the following appoint- 


ments : 

THREE CIVIL ENGINEERING ASSISTANTS, 
Grade A.P.T. V. (£1175 to £1325 p.a.). 
appointments are not on the permanent staff but 
will be for not less than three years. Applicants 
must be Corporate Members of the Institution of 
Civil Engineers and have had experience in the 
design and construction of at least one of the follow- 
ing : Pumping stations, filtration plant, reinforced 
and mass concrete service reservoirs, and aqueducts. 

FREE HOUSING ACCOMMODATION WILL 
BE PROVIDED AND REASONABLE REMOVAL 
EXPENSES PAID BY THE BOARD. 

The appointments are subject to the provisions of 
the National Scheme of Conditions of Service ; to 
the provisions of the Local Government Superannua- 
tion Act, 1937; to termination by one month's 
notice on either side, and to the successful candidates 
passing a medical examination. 

The Board have considerable major works in hand 
which are to be completed within the next three to 
five years. These works include the development of 
an impounding reservoir scheme with the design and 
construction of pumping station, filtration plant, 
aqueducts up to 40in. diameter, and concrete service 
reservoirs up to 10 million gallons capacity. 

Applications, stating age, full details of training, 
qualifications, present and previous appointments, 
details of experience, together with copies of two 
recent testimonials, or the names of two persons to 
whom reference can be made, should be forwarded 
to the undersigned not later than Monday, 23rd 


February, 1959. 
C. V. BROWN, M.LC.E., 
M.1.Mech.E., M.1.W.E. 
Engineer and Manager and Clerk 
Albion Street, 
Hanley, 


Stoke-on-Trent E9812 





MINISTRY OF SUPPLY 


BOSCOMBE DOWN, WILTS 
ENGINEER 


Ministry of Supply require ENGINEER at 
Boscombe Down, Wilts, responsible for servicing, 
repair and maintenance, including installation of 
special instrumentation of fleet of bomber and 
transport aircraft engaged in test programmes and 
for appraisal of servicing techniques of aircraft. 

Qualifications : Recognised engineering appren- 
ticeship and hold A.F.R.Ae.S. or A.M.I.Mech.E. 

Salary: £755 (age 25) to £1180 per annum. 

Forms from M.L. and N.S., Technical and Scienti- 
fic Register (K), 26, King Street, London, S.W.1, 
quoting C.S7/9A. E9807 





NORTH STAFFORDSHIRE ROYAL 
INFIRMARY, STOKE-ON-TRENT 


SENIOR ENGINEER 


SENIOR ENGINEER required, responsible to 
Group Superintendent Engineer. Sound knowledge 
of steam boiler plant and wide experience of mech- 
anical and electrical services desirable, with recog- 
nised qualifications. 

Salary £655. rising to £780 p.a. Whitley Council 
conditions of service. 

Applications by 18th February, 1959, giving age, 
qualifications, experience, with names and addresses 
of two referees (one technical), to Group Secretary, 
Stoke-on-Trent H.M.C., Princes Road, Stoke-on- 
Trent £9834 








EDUCATIONAL 











TECHNICAL HOME STUDY 
COURSES 


Por A.M.1.Mecb.E., 
A.M.L.Chem.E., A.M.J.M.L, 
A.F.R.AeS., C. & G., &c. 


OVER 50 FIRST PLACES and more than 2000 
Passes have heen secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Enginecring— Mechanical, Electrical, 
Aerenautiwal, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanthip, &c. Textbooks, 
blueprints. &c., are proviced and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FR EF and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
(Dert. 76), 
29, WRIGHT'S LANE, LONDON, W.8. 
E102 8 





AUTOMATION—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology. Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.— Write (Dept. S.E.8), 
E.M.1. Institute School of Electronics, College House, 
Kensington, London, W.8. EI45 £ 


A.M.1.MECH.E., B.Se., City and Guilds, &c. 
Guarantee Postal Courses for all Fxams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
9S per cent successes. 148-page prospectus free 
on request.—-B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London. W.8. Ell4e 
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ENGINEER (SENIOR GRADE) 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE 


To be responsible for the maintenance and operations of a group comprising plant and equip- 
ment of a very varied nature. To contro! staff employed on maintenance, and provide an engineer- 
ing service to Scientists engaged on radioactive work in the buildings concerned. The services 
include air conditioning plant, electrical distribution and control of associated engineering 
workshops. 

A recognised engineering apprenticeship and A.M.1.E.E. or Mech.E., or equivalent qualifications 
required. Applicants must have been responsible for the maintenance of mechanical and electrical 
plant through a planned maintenance system and be familiar with the operation and maintenance 
of plant under radioactive conditions 

SALARY : £1790-£2080. 

Contributory Superannuation Scheme. A modern house with garage or alternatively substantial 
assistance with house purchase wil! become available for married officers living beyond daily 
travelling distance. 

POSTCARDS for application forms to the Senior Recruitment Officer at above address. 
Please quote ref. 2150/25. 


E9810 











A. E.R. E. HARWELL 


ENGINEERS 


are required for a wide variety of work : 


POST 1. Ref. 1321/25 


A PROFESSIONAL ENGINEER with electrical and electronic maintenance 
experience and, preferably, knowledge of advanced instrumentation is required 
to be responsible for the maintenance of electrical, electronic and some mechan- 
ical experimental plant associated with research reactors, following specialised 
training giving a useful introduction to this field. 


SALARY : £1300 to £1740. 


POST 2. Ref. 1323/25 


PROFESSIONAL ENGINEERS (ELECTRICAL) are required to be 
responsible for the installation and modification in liaison with scientific staff 
of electro-mechanical equipment for a large Proton Synchrotron, the inspection 
of incoming equipment prior to installation in the machine, the preparation of 
a schedule maintenance programme for a wide variety of high and medium 
power electrical plant and subsequently to operate these systems. Good 
practical experience is needed in the installation, commissioning or maintenance 
of heavy electrical equipment, i.e. turbo generator plant and auxiliaries ; 
high power converter plant ; large factory distribution systems. 


SALARY : £815 (at 25) to £1740. (Engineers II or IID. 


POST 3. Ref. 1327/25 

PROFESSIONAL ENGINEERS with good academic qualifications or with 
good experience in watchkeeping on large main and auxiliary machinery, who 
wish to enter the nuclear reactor field, are invited to apply for full details of 
posts giving opportunities for studying at first hand the principles of operation 
and design of high flux reactors. 
SALARIES : Up to £1740 (£1270 for watchkeeping posts): shift work is 
involved. 


POST 4. Ref. 1318/25 

An interesting post which will make full use of an apprenticeship (or equiva- 
lent training) followed by wide experience in mechanical engineering main- 
tenance problems exists fora TECHNICAL OFFICER (T.C.G.ID. 
SALARY : £875 to £1050. 


POST 5. Ref. 1340/25 


An ENGINEER (A.M.I.Mech.E. or equivalent) is required to organise a 
small, but comprehensive, instrument department involving interpretation of 
scientific staff's requirements and the procurement of necessary equipment 
covering industrial, process and laboratory instrumentation. Knowledge and 
experience of laboratory or process instruments of the electronic/electro- 
mechanical type essential; in the development of industrial electronic 
instruments an advantage. 


SALARY : £815 (at 25) to £1270, 


POST 6. Ref. 1325/25 

An ENGINEER (A.M.1.Mech.E. or equivalent) is required to organise the 
inspection and proof testing of a wide variety of mechanical plant from manu- 
facturers to ensure suitability for installation on a large Project. On the com- 
pletion of construction, to be responsible for additions, alterations and 
mechanical maintenance of a section of the Project. Organising ability and 
experience in eliminating functional difficulties in new plant and preventive 
maintenance are required. Experience in high vacuum techniques desirable. 
SALARY : £815 (at 25) to £1270. 


APPLICANTS SHOULD STATE CLEARLY FOR WHICH POST THEY 
ARE APPLYING AND QUOTE APPROPRIATE REFERENCE NUMBER 
Send postcard for details to : 

Group Recruitment Officer, 

U.K.A.E.A., A.E.R.E., HARWELL, DIDCOT, BERKSHIRE 
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HEATING AND VENTILATING 
ELECTRICAL 
STRUCTURAL 

For employment in 


PUBLIC and INDUSTRIAL BUILDING. 


Salary range £550 (a; 
according to age, quali 


MINISTRY OF WORKS 


REQUIRES 
ENGINEERING DRAUGHTSMEN IN THE FOLLOWING CATEGORIES 


Design of all types of installations, including air conditioning. 
Design of lighting, power and special type installation, and site distribution schemes. 


Design and detailing of reinforced concrete or structural steelwork. 
in LONDON and PROVINCES on maior site developments and al! classes of 


GENERAL CONDITIONS 
21) to £870 p.a. in London (slightly less elsewhere). 
tions and experience ; 5 
and concessions for higher technica! training in approved cases. Prospects of promotion to posts 
with salaries of £1015 p.a. and above. Opportunities for permanent posts leading to pensions, 


non-contributory. 
QUALIFICATIONS 
Technical education to O.N.C. or equivalent standard. 
APPLICATIONS 


State age, experience, training and qualifications, to : 
Room 435, Abell House, John Islip Street, LONDON, S. 
Interviews at Regional Offices when possibie. 


Starting point 
5-day week ; 34 weeks’ annual leave initially, 


The Chief Engineer, Ministry of Works 
W.1. 


E9500 
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APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 





A DESIGNER DRAUGHTSMAN 
(CHEMICAL ENGINEERING) 
is required by 
CIBA (A.R.L.) LIMITED 

to work in a newly formed Chemical Engineering 
Department. The work will be concerned with 
the modification of old and the development of 
new processes. 

Previous similar experience is desirable, and 
candidates should have a Higher National Certi- 
ficate in Mechanical Engineering. The work 
will be creative, and the person appointed should 
be able to work on his own initiative. 

Candidates (who should preferably be in their 
middie twenties) will find that conditions of 
employment are excellent and that an attractive 
starting salary will be paid. They should write, 
giving full particulars and stating their present 


salary to 
CIBA (A.R.L.) Limited, 
Duxford, Cambridge. 
All applications will be treated in confidence 
and will be acknowledged. 
E9802 a 
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APPLICATIONS ARE INVITED FROM 
ENGINEERS for responsible posts on research and 
development of PRODUCTION PROCESSES for 
the engineering industry. Excellent opportunities 
for those with ability and initiative. Candidates 
should have an engineering degree, Higher National 
Certificate, or equivalent qualification. Excellent 
working conditions in pleasant surroundings. 
Superannuation scheme. Removal expenses paid. 
—Send full details including age, qualifications, 
experience and present salary, in confidence.—BOX 
No. E9746, *‘ The Engineer.” A 





CONSULTING ENGINEERS, handling a 
wide variety of design projects, have openings in 
the following fields for young men with sound 
ractical engineering experience and Higher 
ational Certificate, who have completed 
National Service :— 
MECHANICAL ENGINEERING 
NUCLEAR ENGINEERING 
ELECTRICAL ENGINEERING 
CHEMICAL AND PLANT. 
NORRIS BROTHERS, LIMITED, 62, Church 
Road, Burgess Hill, Sussex. 


E9737 a 








| BOOKS and PUBLICATIONS 








electronics engineer. 


all over the world. 


Electronic 


Engineering 





A monthly journal for the professional 
It circulates to 86 different 


When electronic engineering is studied 


“Electronic Engineering ”’ is read. 


industries 





Published on last Friday 
of preceding month. 


28 ESSEX STREET, STRAND, W.C.2 
Telephone : Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 


Price 3/- per copy. 
36/- per Annum. 

















ENGINEER 


SITUATIONS VACANT 


CHIEF ENGINEER required by well-known indus- 
trial furnace company in London area specialising in 
large mechanised heat treatment equipment. 
Sound mechanical engineering background essential. 
Good salary and prospects for right applicant. 
Superannuation scheme. Staff canteen Apply, 

iving details of qualifications, age and experience. — 

OX No. E2282, “ The Engineer.” A 


DRAUGHTSMAN 


SENIOR DRAUGHTSMAN required, experi- 
enced in the design of Air Compressors. State 
age Salary commensurate with experience 
and qualifications Full details to Personnel 
Manager.—BOX No. E9832, ‘“* The Engineer.’ 


DRAUGHTSMEN, preterably with experience of 
crane design and details. Good structural training 
an advantage. ESTIMATORS are also required 
Good conditions of employment, with pension 
scheme. Applications, with particulars of previous 
experience, should be addressed to the company. 
for the attention of the Chief Draughtsman.—Sir 
WILLIAM ARROL AND CO., LTD., Crane 
Works, Rigby Street, Parkhead, Glasgow E9829 a 


ELECTRICAL AND MECHANICAL ENGI- 
NEERS are required by Siemens Edison Swan 
Limited, for development work on broadcast valves 
to fill vacancies which have arisen due to the expan- 
sion of the Valve Engineering Development Labora- 
tories. H.N.C. or Degree essential. These are pro- 
gressive vacancies in modern laboratories with excel- 
lent conditions of employment.—Apply to the Group 
Personnel Officer, SIEMENS EDISON SWAN, 
LTD., Cosmos Works, Brimsdown, Enfield, Middle- 
SOx. E9809 a 


ELECTRICAL ENGINEERS required to assist 
with the preparation of estimates, plans, circuit 
diagrams and_ specifications for RAILWAY 
SIGNALLING schemes. Interesting work, offering 
excellent prospects to energetic persons with initiative 
Applicants should hold Engineering Degree, Higher 
National Certificate in Electrical Engineering or 
equivalent and preferably should have completed 
National Service. Knowledge of railway working an 
advantage, but not essential. Five-day week, with 
contributory pension scheme and canteen facilities. — 
Apply in writing, giving full details of age, general 
education, technical qualifications and experience, 
to Signal Division, WESTINGHOUSE BRAKE 
AND SIGNAL CO., LTD., 82, York Way, King’s 
Cross, London, N.1. E9736 A 


ELECTRIC ARC MELTING SHOP SHIFT 
MANAGER, for large steel works in the Midlands 
Applicants, aged 30-40, should have a metallurgical 
training with practical experience in an electric melt- 
ing shop. Salary according to qualifications and 
experience. Pension and free life assurance scheme 
in operation. Full details of age, experience and 
qualifications. —BOX No. E9817, “* The Engineer.” a 


ENGINEER (about 30 years) required for consulting 
engineers’ office in Manchester ; Engineering Degree 
and/or Corporate Membership of a major Engineer- 
ing Institution; varied industrial experience an 
advantage. Technical investigations and reports in 
matters where litigation is being considered.—BOX 
No. E9816, ‘* The Engineer.” A 


ENGINEERING DESIGNER 
DRAUGHTSMAN REQUIRED 


Candidates should have H.N.C. in Mechanical 
Engineering, or some recognised equivalent 
qualification, together with an engineering 
apprenticeship. 

The post involves work of a varied and 
interesting nature on medium to heavy industrial 
process plant. 

Experience required is that of general mech- 
anical design, including plant installation. 

The appointment is a permanent one and staff 
conditions are good. 

Advantages include : 

A 5-day week of 40 hours. 
Three weeks’ paid holiday per annum. 
Additional holiday for long service. 
Payment for overtime. 
Staff pension scheme. 
Excellent canteen and welfare facilities. 
Assistance with housing. 
Family separation allowance. 
Removal expenses paid. 
Those interested should apply to : 
SP.A. Department, 
Michelin Tyre Co., Ltd., 
Stoke-on-Trent, Staffs, 
quoting reference No. B/324/TE, 


E9773 a 


EXPERIENCED ENGINEER, preferably machine 
tools, age up to 50, for Calcutta branch office of 
reputable West End company engineers and agents, 
Public School or good technical background, excellent 
prospects. Pension scheme. Only smart men with 
ability, drive and appreciation Indian culture need 
apply. Full particulars apply.—BOX No. E2281, 
“The Engineer.” A 


FISONS, LIMITED, have a vacancy at their 
Levington Research Station, for a JUNIOR MECH- 
ANICAL DRAUGHTSMAN. Applicants should 
have served a five-year indentured engineering 
apprenticeship and have experience on prototype 
instrument equipment and mechanical detail draw- 
ings. Age 20 to 25. Pension scheme, five-day week, 
canteen and transport facilities.—Applications to 
Accountant-Secretary, Levington Research Station, 
Levington, Ipswich, Suffolk. E9790 a 


HEAVY ROLLING MILLS SHIFT MANAGER, 
aged 28-35, required by large steel works in the Mid- 
lands. Previous experience of rolling mills and super- 
visory experience is necessary for this position. Staff 
position, pension and free life assurance scheme. 
Full details of age, qualifications and experience.— 
BOX No. E9818, “ The Engineer.” ~ sae A 
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GENERAL ENGINEERING DRAUGHTS- 
MAN (SENIOR), having experience in machine 
design and works layouts. A knowledge of works 
building design desirable, but not essential. Tech- 
nical education to at least O.N.C. Some assistance 
will be given with regard to house purchase in cases 
of successful applicants who are married.—Write, 
giving details of experience and stating age and 
present salary, to the Personnel Manager, FERODO, 
LIMITED, Chapel-en-le-Frith, Via Stockport 


E9784 A 
MECHANICAL AND ELECTRICAL 
DRAUGHTSMEN 
required by 
W. H. ALLEN, SONS AND CO., LTD.,, 
BEDFORD 


Applications are invited from both Design 
Draughtsmen and Detail Draughtsmen, prefer 
ably experienced in one or more of the following 

(a) A.C. and D.C. generators, motors and 

control gear 

(b) Diesel engines 

(c) Centrifugal, axial and mixed-flow pumps. 

These are permanent appointments upon 
interesting work with good prospects. Generous 
pension scheme ; assistance towards removal 
expenses. 

Apply, in writing, giving full details of experi- 
ence, to the Personnel Manager 

E9803 a 


MUNICIPAL MUTUAL INSURANCE, LTD., 
has vacancies for ENGINEER SURVEYORS in 
Birmingham and London. Posts are pensionable 
and permanent to satisfactory candidates, who should 
have served an apprenticeship and have sound prac- 
tical and theoretical knowledge. Technica! qualifica- 
tions : First Class Ministry of Transport Certificate. 
Salary £735-£1060 per annum.—Apply in own 
handwriting, marking the envelope “ Application : 
Engineer Surveyor " and “ Private and Confidential,” 
to CHIEF ENGINEER, 22, Old Queen Street, 
WESTMINSTER, S.W.1. E9805 a 


OPENING FOR A MAN to help on both tech- 
nical and commercial sides of small individual firm 
of mechanical engineers in Yorkshire. Must be a 
live man who would attend to detail and someone 
used to working with the principal of a smal! firm. 
—State age, experience and present salary.— 

No. E9561, “* The Engineer.” A 


PILKINGTON BROTHERS, LIMITED, have a 
vacancy for an ELECTRICAL ENGINEERING 
DRAUGHTSMAN, to organise and be responsible 
to the Electrical Engineer for the contro! of an Elec- 
trical Drawing-Office in a works in which the present 
Maximum Demand exceeds 15,000kVA. 


_ Applicants should have experience in the prepara- 
tion of specifications, schemes and estimates for H.V. 
and M.V. Distribution networks and industrial 
installations, including lighting. 


Experience of D.C. systems an advantage. 


_Minimum qualification H.N.C. in Electrical 
Engineering. 


Application forms can be obtained from the Grou 
Staff Department, Pilkington Brothers, Limited, 
Head Office, Grove Street, St. Helens, Lancashire. 

E9789 a 


PILKINGTON BROTHERS, LIMITED 
require an 
ELECTRICAL ENGINEER 


to take charge of the power frequency section of 
a high voltage laboratory using test voltages up 
to 1300 kV. An extensive programme of 
research and development, relating to toughened 
glass power line insulators is in progress. 

Preferred age range is 25-30, an appropriate 
university ree is a minimum qualification 
and some experience of high voltage laboratory 
work is desirable. 

Applications, stating age, qualifications, ex- 
perience and present salary, should be addressed 
to— 

Personnel Officer (Graduate Recruitment), 

Pilkington Brothers, Ltd., 

St. Helens, 

Lancashire. 


E9837 A 





QUALIFIED ENGINEER, A.M.I.Mech.E. 
or B.Sc., age 28-35. Salary according to ex- 
perience, but not less than £1200 per annum. 
Superannuation after approved period. Appli- 
cation in writing, with résumé of experience, to 
JOHN YOUNG AND CO. (SHEFFIELD), 
LTD., Clement Street, Sheffield, marked for the 
attention of Mr. R. Burns.—All applications will 
be treated in strict confidence. 


E9831 a 


SALES ENGINEER required for the London 
Office of a leading firm of pump manufacturers. 
——_ should have a sound knowledge of pumps 
and allied equipment and their application, and 
should be used to estimating. Good salary and 
prospects for suitable applicant.—Apply in confi- 
dence, stating age and experience.—BOX No. 
E2291, “ The Engineer.” A 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMAN, H.N.C. standard and prefer- 
ably with experi of plate bending and forming 
machines. egular employment, pension scheme, 
&c.—Apply, giving full details, to Chief Enzineer, 
Henry wd and Co., Ltd., Croydon Works, a. 

, 10. 22284 A 
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SENIOR ENGINEERING LECTURER required 
to take charge of Cadet Training Course on modern 
cargo motor liner specially equipped for the Purpose, 
plying between the U.K. and Australia and New 
Zealand ports. Duties will include teaching, direc- 
tion of staff and responsibility for progress of thirty 
Cadets studying on a two-year Course for the 
Engineering Institutions Part I Examination. 
Applicants should have Graduate qualifications and 
at least four years’ teaching experience in a Technical 
Coliege or similar Institution. Ful! pension facilities 
are available and applicants should therefore be not 
more than forty years of age. They will also be 
expected to take part in the social life of the Officers 
and Cadets, both ashore and afloat. Apply before 
1Sth February, 1959, to The Superintendent Engineer, 
The New Zealand Shipping Company, Ltd., Royal 
Albert Dock, London, E.16, giving full particulars 
of experience, &c., and stating salary required 

E9611 a 


SENIOR PROCESS ENGINEER 


required by leading Group of Companies in the 
OIL REFINERY AND CHEMICAL ENGIN- 
FERING FIELD. Applicants should have at 
least a good Honours Degree in Chemical Engin- 
cering together with several years’ Industrial 
experience in the design of Oil Refinery and 
Chemical Plants 

The position offers excellent prospects for a 
high calibre man and a commencing salary in 
the region of £3000 p.a. is envisaged. 

Applications will be treated in the strictest 
confidence, and should be addressed to the 
Managing Director—BOX No. E9830, ‘ The 
Engineer.” 


A 


SENIOR TOOL DRAUGHTSMEN required, 
28 years of age or over, well experienced in design of 
press tools, jigs and fixtures, special purpose equip- 
ment. Some checking experience an advantage.— 
Alltools, Ltd., Great West Road, Brentford, Middx 

E2289 a 


TECHNICAL ASSISTANTS (PATENTS).— 
The Dunlop Patent Department, a central organisa- 
tion of the company located in their Research Centre 
at Birmingham, desire to appoint one or two Chemists 
and an Engineer, ail with adequate patent experience, 
to responsible positions, where they will handle 
British and foreign applications with minimum super- 
vision. Also an Engineer without patent experience 
to be trained as a Patent Agent. Applications are 
invited, preferably from Graduates, giving, in con- 
fidence, brief details and salary expected. Usual five- 
day week, pension scheme, good prospects and work- 
ing conditions.—Please reply, quoting reference 
J.M.162, to Personnel Manager, DUNLOP 
RESEARCH CENTRE, Erdington, Birmingham, 24 

E9792 a 


TRANSLATORS required. Must be British by 
birth and education, able to write fluent English, 
accustomed to handling highly technical German 
texts ; journalistic experience desirable.—State sub- 
jects handled, typing ability and minimum fees 

Brunton Translations, Charlotten-Su. 47, Dussel- 
dorf, Germany £2290 a 


WORKS MANAGEMEN T.—ASSISTANT 
WORKS MANAGER required by progressive 
medium/heavy engineering company employing 
380-400. Applicants should have served a good 
general apprenticeship and have a sound works 
background, including modern machine shop and 
fitting shop practice and preferably some experience 
of pattern shop and foundry work. Ability to deal 
efficientiy and intelligently with labour on sound 
disciplinary grounds is essential as is also the capacity 
to work effectively with staff at all levels. Good 
working conditions with canteen facilities and staff 
pension scheme obtain. Applications, which will be 
trsvied in confidence, should give full details of 
training, subsequent experience with age and salary 
required.—BOX No. E9749, “ The Engineer.” A 


WORKS MANAGER, for constructional engineers, 
London works, wanted.—Apply, with copy refer- 
ences, stating experience, qualifications, age, salary, 
to the Company's Accountants, Messrs. Bryden 
Johnson and Co., 13, Southampton Place, High 
Holborn, W.C.1, who guarantee complete confidence 

E2280 a 


YOUNG MEN, aged 22 to 26, are required to 
Train as Shift Managers for an electric furnace melt- 
ing shop. Applicants should have a metallurgical 
training with H.N.C. or equivalent, and with some 
practical experience in an electric melting shop. 
Salary according to qualifications and experience 
Staff position, pension and free life assurance scheme. 
Full details of age, qualifications and experience — 
BOX No. E9519, * The Engineer A 





MECHANICAL ENGINEER 


required for Plant Maintenance and 
Site Overhaul on Hydro-Electric 
Construction Scheme in North 
Wales. 

Previous similar experience on 
site is essential, preferably includ- 
ing maintenance of concrete plant, 
earth moving equipment, tunnel- 
ling plant, transport. Qualifications 
to degree or equivalent standard 
desirable. 

Subsidised housing can be pro- 
vided 

Write, giving details of age, 
experience and qualifications to: 

J. K. Hindmarsh, 
THE CEMENTATION 
COMPANY, LTD., 
20, Albert Embankment, London, 
S.E.11 


E9826 a 
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. 
r* r) Applications are invited from men between 25 and 32 years of 


. er) age for the position of 
ASSISTANT TO THE MECHANICAL ENGINEER 


at an integrated iron and steelworks in North Lincolnshire, where considerable development is 
taking place 

Applicants should be experienced in general mechanical engineering ; steelworks experience 
would be an advantage. They should hold a H.N.C. in Mechanical Engineering, graduate mem- 
bership of the Institution of Mechanical Engineers or similar qualifications. Experience of the 
human problems involved in steelworks maintenance and knowledge of trade union practice 
would be helpful 


Salary will depend upon experience and qualifications. A good contributory pension scheme 
is in Operation 


{pplication forms are available from 
The Personnel Officer, 
RICHARD THOMAS & BALDWINS, LTD., 
Redbourn Works, Scunthorpe, Lincolnshire. 


E9824 a 








BRITISH OXYGEN GASES LTD. 


DEVELOPMENT ENGINEERS & TECHNICAL 


ASSISTANTS 


Development Engineers and Technical Assistants are required to assist with the design 
development and testing of precision equipment for use on civil and military aircraft 


Development Engineers must have experience in design or development of light mechanical 
equipment and a good academic background 


Technical Assistants should have experience in prototype or development testing of light 
mechanical equipment and must be capable of writing brief laboratory reports 


Younger men with high academic qualifications wishing to gain useful industrial experience 
will be considered for positions as Technical Assistants 


The vacancies arise at the Company's Aircraft Equipment Works at Harlow, Essex, where 
accommodation is readily available. Consideration will be given to meet removal expenses 


Write, stating full details of age, experience and qualifications, to :-—- 
Personnel Manager, BRITISH OXYGEN GASES LTD., 
Spencer House, St. James’s Place, 
LONDON, S.W.1 


F97T94 A 





have been retained 
MSL to advise on the 


appointment of a 
CHEMICAL ENGINEER 
AS ASSISTANT TO 
MANAGING DIRECTOR 


of a well known British chemicals manu- 
facturing company. The company 
controls a subsidiary factory in 
Northern Europe and the Chemical 
Engineer will act as the Managing 
Director’s personal representative in 
dealings with the subsidiary. Located 
in London with occasional trips to the 
continent, he will keep under constant 
review the subsidiary’s manufacturing 
processes and costs, and will advise on 
new projects and developments both in 
process and plant. 


Candidates must be qualified chemical! 
engineers aged 30-38 with production 
experience on a chemical manufacturing 
plant, and a desire to extend their 
experience into administrative and 


project work 
Commencing salary about £2,000. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.1519, to W. F. Younger. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 


El42 a 











C. H. BAILEY LIMITED 
MALTA 


Applications are invited for : 


DRAWING OFFICE MANAGER: Responsible for drawing offices 
employing 80 draughtsmen covering ships’ hull, engines and electrical work, 
together with jobbing work and plant layout. Corporate Membership of the 
Institution of Mechanical Engineers or equivalent is desirable, with essential 
experience in Naval and Commercial ships’ hull and engines. Experience in 


general heavy engineering and electrical work an advantage. 


WELDING ENGINEER : This appointment calls for specialised know- 
ledge in the welding of metals to Grade “ A’ standard, with experience in 
repairing Naval and Commercial ships and fabrications. Preference will be 


given to the applicant who is a qualified engineer. 


CIVIL ENGINEER : Duties : advising on all civil engineering matters. 
Maintaining the Dry Docks, berths, buildings, plant and equipment at Malta 
Dockyard. Corporate Membership of the Institution of Civil Engineers and 
wide experience in a similar position are essential. This is a senior appointment 


and carries a generous salary for the right man. 
The positions are permanent and pensionable. 


Application forms, which are obtainable from the Personnel Manager, 
Messrs. C. H. Bailey, Ltd., 30, Berkeley Square, London, W.1, will be treated 
in the strictest confidence. 


E9823 a 


FOUNDRY 
MANAGEMENT 


A well-known North of England 
company wishes to make a senior 
appointment in its foundry with a 
view to promotion in due course to 
Foundry Management. 


Applications are invited from men 
between 28 and 35 years of age, 
preferably of graduate or equi- 
valent status, and who have had 
sound training in foundry practice. 


Replies, which should give full 
details and which will be treated in 
Strict confidence, should be 
addressed to BOX No. E9797, 
** The Engineer.” 
































CHIEF DRAUGHTSMAN 


CHIEF DRAUGHTSMAN ete- 
quired at LAPORTE CHEMICALS 
LIMITED, WARRINGTON, to 
take charge of the Drawing Office 
for work on large Chemical Plant, 
installation and maintenance. 


Applicants should be in the age 
group 30/40 years, with a minimum 
qualification of Higher National 
Certificate. Superannuation 
Scheme and Canteen Facilities. 

Replies, giving details of Technical 
Education, Experience, eic., and 
quoting Ref. LCW/TE1/36, should 
be addressed to the Laporte Group 
Personnel Manager, _ Laporte 
Industries, Ltd., Hanover House, 
14, Hanover Square, London, W.1. 


E98ifa 
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TECHNICAL SALES 
ENGINEERS 


A well-known Public Company, now 
actively expanding its interests in the food 
processing and the chemical and brewing 

uipment industries, has several vacancies 
offering excellent opportunities for first-class 
technical sales engineers. 


Applicants should preferably be in the age 
range 30-45 and be qualified enginsers, 
although this is secondary to the principal 
requirement of having first-class connections 
and the ability to introduce business from 
these industries. Drive and initiative essen- 
tial. Successful applicants, to whom an 
excellent salary will be paid, will be required 
to operate from London and Manchester. 


Pension scheme. 


Reply in confidence, stating age, experience 
and salary required, to BOX No. E9756, 
“* The Engineer.”’ 

Our staff have been advised of these 
vacancies 


DIESEL ENGINE 
DESIGN ENGINEER 


is required by 


ENGLISH ELECTRIC 
RUGBY 


This is a vacancy offering good 
opportunities to an engineer of 
degree standard who has served a 
recognised apprenticeship and has 
several years’ design or drawing- 
office experience covering low or 
medium speed engines. 

Write, giving full details, to 
Dept. C.P.S., Marconi House, 
336/7, Strand, W.C.2, quoting 
reference E 1104H. 

E9838 a 


ASSISTANT 
SECRETARY 


The Engineering Equipment Users Asso- 
ciation—an established technical association 
representing a number of large Companies 
mainly in the Process Industries invites appli- 
cations for the post of ASSISTANT 
SECRETARY (TECHNICAL). The duties 
are primarily secretarial for technical com- 
mittees (Mechanical, Electrical and Civil 
Engineering) concerned with the study and 
drafting of technical documents, handbooks 
and specifications to a large extent in con- 
nection with Standards on both a Domestic 
and Nationa! basis. 


Preference given to Corporate Members 
of Chartered Engineering Institutions with 
previous experience of similar work 


Applications in writing, with details of age, 
training, &c., should be addressed to the 
General Secretary, The Engineering Equip- 
ment Users Association, 20, Grosvenor 
Gardens, London, S.W.1! (marked Personal). 
Salary will be in accordance with qualifica- 
tions and experience and a pension scheme 
is available. 


E9820 a 


GEORGE WIMPEY & CO LTD. 


1. Staff required for INVESTIGATIONAL 
WORK on CONCRETE and BUILD- 
ING MATERIALS. University 
degree essential and previous 
experience desirable. Interesting 
work with good promotional pros- 
pects in the most comprehensive 
industrial laboratory in the building 
and civil engineering world. 


ABORATORY ASSISTANT of inter- 
mediate or equivalent standard re- 
quired for work on concrete and 
building materials. Successful 
applicant will be required to show 
initiative and continue his studies 
with a view to subsequent promotion. 
Previous experience desirable. 


tw 
- 


Apply in writing, giving details of age, 
qualifications, experience to 
GEORGE WIMPEY & co., 
LIMITED, Central Laboratory, 
Springfield Road, Hayes, Middlesex. 


E9801 A 

















CIVIL ENGINEER 
or 


SURVEYOR 


required for a Hydro-electric Con- 
struction Scheme in North Wales. 
His primary duties during tunnel- 
ling operations would be the 
setting out of tunnel lines and 
levels. 

Normal subsistence allowance 
will be paid in addition to salary. 

Write in confidence, quoting 
Reference C8, to :— 

The Personnel Officer, 


THE CEMENTATION COMPANY 
LIMITED, 


20, Albert Embankment, London, 


BIR 


require a Senior 


DEVELOPMENT DESIGNER 


for 


COUPLINGS, &c., 
in 
HIGH PRESSURE HOSE 


Division 
To work in Westminster. 
Good salary and prospects. 
Engineers with adequate qualifica- 
tions and experience, particularly in 


Hydraulics field, should send full 
details of education and career to: 


Group Personnel Officer 
(Ref. HPH/D), 
BTR INDUSTRIES LTD., 


CIVIL ENGINEERS 


BAHRAIN PETROLEUM COMPANY LIMITED 


Applications for these positions are invited from CIVIL ENGINEERS with University degrees 
or Associateship of the Institute who are under thirty-five years of age and experienced in carrying 
out engineering investigation and design in respect of domestic, commercial and industrial build- 
ing and equipment, involving structures, foundations earthworks, roads, bridges, wharves, 
village layout, &c. 


The commencing salary would be in accordance with qualifications and experience in addition 
to which free air conditioned accommodation and a living allowance are provided. An initial 
kit allowance, medical attention, paid local and home leaves are also provided.—Apply in writing 
with full particulars to Caltex Services, Ltd., Caltex House, Knightsbridge Green, London, S.W.1, 
quoting “ ETS.” 


S.E.11. Herga House, Vincent Square, S.W.1 
E9833 a E9842 a 








E9769 a 














SENIOR ENGINEER 


Large Textile Company in the West Riding of Yorkshire with number of 
branch factories requires SENIOR ENGINEER. The successful applicant 
will initially be responsible to the Chief Engineer with a view to ultimate appoint- 
ment to that position. Applicants must be capable of assuming full control 
and have had considerable experience in operation and maintenance of varying 
types of power plants, including reciprocating engines and back pressure 
turbo-alternators and chain grate and sprinkler type stokers. Knowledge of 
electrical generating and motive plant also necessary. Applicants should have 
University degree (Honours Standard advantageous) together with practical 
and organising ability. Some Commercial knowledge an asset. Age about 
40-45. The position is a senior and responsible one with correspondingly 
substantial remuneration and superannuation.—Applications which will be 
treated in strict confidence to be sent with full particulars of experience and 
previous career to BOX No. E9785, “* The Engineer.” 





DRAUGHTSMEN 


required immediately for marine engineering work. The 
minimum technical qualification is H.N.C., and past draw- 
ing-office experience should include arrangement work. 
These vacancies arise in BATH, and the work will be carried 
out in conjunction with Admiralty Staff on a nuclear project. 
Ex-seagoing engineers with the necessary qualifications 
would be suitable, and all applications should be addressed 


in the first instance to : 


THE MANAGER 


MARINE PROPULSION, RESEARCH AND DEVELOPMENT 


VICKERS - ARMSTRONGS 
NAVAL CONSTRUCTION WORKS, 





BRITISH-AMERICAN TOBACCO COMPANY LIMITED 


RESEARCH & DEVELOPMENT ESTABLISHMENT 
SOUTHAMPTON 


RESEARCH & DEVELOPMENT ENGINEERS 


Aged 25-30 required for interesting work on problems connected with the 
processing of tobacco, and manufacture of cigarettes, affording ample oppor- 
tunity for personal initiative in research into new processes, plant machinery, 
their development and evaluation. Candidates should possess a degree in 
Mechanical or Chemical Engineering, or equivalent qualifications. Industrial 
experience in the Food Industry would be an asset. Salary will be commen- 
surate with ability and qualifications. 

Apply, giving full details of career to Personnel Department (No. 11), 
British-American Tobacco Company, Ltd., Westminster House, 7, Millbank, 


London, S.W.1. 
E9668 A 








BRITISH OXYGEN GASES LTD. 


ELECTRICAL 
ENGINEER 


An Electrical Engineer between 
25 and 30 years of age is required 
for interesting development work 
in connection with power units and 
control gear for inert gas welding. 
A knowledge of electronics is an 
advantage, and the candidate 
should possess a Degree or H.N.C. 
in Electrical Engineering and prefer- 
ably have development experience. 
Reply stating full particulars to :-— 


The Manager, 

S.T.S. Department, 

North Circular Road, 

Cricklewood, London, N.W.2. 
E9795 a 











(ENGINEERS) LTD. 
BARROW-IN-FURNESS, LANCS. 


E9814 








SITUATIONS WANTED 


SENIOR EXECUTIVE ENGINEER, 438, A.M.I. 
Mech.E., A.M.I.Prod.E., Company Director, seeks 
change, preferably Midlands or South. Wide 
experience works management, production engineer- 
ing, technical sales, medium/heavy mechanical and 
structural engineering.—BOX No. E2286 “The 
Engineer."’ B 











BUSINESSES and PREMISES 











SCOTLAND—LANARKSHIRE 
Glasgow 12 miles. Edin 35 miles. 
Appro 


——— five acres in all. Single storey 
a ( pope feet), Cranage facili- 
ties. Road and rail access. Sidings for up to 
100 wagons. Fully equi for timber wagon 
repairing. Good class of labour available. 

Propositions regarding the foregoing to : 
RAMSAY, MENZIES & WILSON, 


121, WEST GEORGE STREET, 
GLASGOW C.2. 
E9396 L 
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AGENCIES 


MANUFACTURERS secking to increase their 
sales in Scouland may secure reliable agents by 
writing with particulars to the Secretaries of the 
Scottish Association of Manufacturers’ Agents who 
will advertise under a box number, in the Association 
News Letter.—Write to Dept E, Hourston 
MacFarlane and Co., §, St. Vincent Place, Glasgow, 
C.1. Et48 bp 
CONTINENTAL COMPANY OFFERS AN 
EXCELLENT OPPORTUNITY for established 
ENGINEER'S AGENCY in Great Britain, calling 
on Tank Cleaners, Shipyards and the Oil Industry. 
Write full details —BOX No. B9828, “ The Engi- 
neer.”” D 





DRAWING & DESIGN 
SERVICE 











SALES BROCHURES AND INSTRUCTION 
MANUALS, &c. Complete production service, 
including Design, Copy, Hlustration and Printing 
Specialists in Engineering Publicity Kingsgate 
Advertising, 71, Kingsgate Road, London, N.W.6. 
Telephone : MAIda Vale 8297. El4i s 





| SUB-CONTRACTING | 


ACCURATE MACHINING 


also on Models and Prototypes, &c 
MILLING TURNING 
JIG BORING NG 
PRESS TOOLS, FIXTURES 
HORIZONTAL 
GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 


la, AUBERT PARK, LONDON, N.5 
CANonbury 1075 Elis mw 








yur porous Castings, 


CASTINGS.—We can save 
roved impregnation 


ferrous or non-ferreus, by an ap; 
process ; sample castings treated A.1.D. approved. 

Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter—ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4) E116 Mw 
PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering. Structural and Platework, from firms 
wishing to have plant made to their own designs and 


specifications E125 mw 





MISCELLANEOUS 











DAVIES INVESTMENTS LIMITED, Bankers, 
still offer 74 per cent. on sums £20 to £500 (with- 
drawal on demand), with extra 4 per cent on each 
£500 unit Details from Investment Dept. E.R., 
Davies Investments, Ltd., Danes Inn House, 265, 
Strand, London, W.C.2 £149 1 





BUSINESS OPPORTUNITIES | 


OLD-ESTABLISHED LANCASHIRE ENGI- 
NEERING COMPANY desires Contact Men with 








Sound Ideas or Proprietors of Appropriate Patents 
with view to Manufacturing New Line.—BOX No 
£2283, * The Engineer.” oO 
PARTNERSHIP OR DIRECTORSHIP RE- 
QUIRED.— Well established Agent interested 
handling sales for small company with ideas and 
drive Excellent connections wholesale merchants 
and large users Engineering and Building Trades. 
BOX No. £2288, “ The Engineer o 
QUALIFIED MECHANICAL ENGINEER 
seeks directorship in well established medium-size 
concern. Would purchase outright small company 
or controlling interest.—BOX No. E2287, “ The 


Engineer o 
FOR HIRE 


LATTICE STEEL. Erection Masts flight and 
heavy), 30ft. to 150ft. high, for immediate hire. — 
Beliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259) E103 x 


LORRY - MOUNTED CRANES, 6-45 - ton 
capacity, jib lengths up to 140ft Country-wide 
service. —TARSLAG, LTD., Rotherham | 3235, 
Stockton-on-Tees 65101, Wolverhampton 23881 


E9811 kK 
| PATENTS | 


PROPRIETOR of British Patent No. 741,707 
ag IMPROVEMENTS IN OR REI ATING TO 
HYDRAULICALLY-OPERATED 1 ADDERS, 
desires to enter into negotiations with a firm or 
firms for the sale of the patent or for the grant of 
licences thereunder.—Further particulars may be 
obtained from Marks and Clerk, $7 and S58, 
Lincoin’s Inn Fields, London, W.C.2 E9800 H 

















MACHINERY Etc. WANTED 











WANTED, Arc Melting Furnace, Birlec Electro- 
melt or similar, 2 to 4 tons capacity, with transformers 
and switchgear.—The Brockmoor Foundry Co., Ltd., 
Brockmoor, Brierley Hill, Staffs (Tel Brierley Hill 
77026) 52277 F 
WANTED, MODERN NO. 2! COCHRAN 
VERTICAL BOILER, 105 p.s.i., with fittings and 
extended skirt.—BOX No. E9786, “ The 


THE 
FOR SALE 


COUNTY BOROUGH OF 
SWANSEA 


WATER DEPARTMENT 


SALE OF SURPLUS PLANT, STEEL TUBES 
AND COUPLINGS 


TENDERS are invited for the PURCHASE of 
the following SURPLUS ITEMS OF PLANT, 
STEEL TUBES and COUPLINGS :— 

Davey Paxman 4-cylinder Diesel Engine, 243 h.p. 
at 650 r.p.m. 

Crofts Speed-Increasing Gearbox, 243 h.p. at shaft 
speeds 650-1800 r.p.m 

Pulsometer Centrifugal Pump, delivery 800 g.p.m. at 
450ft. total head. 

Air Compressor Unit and Storage Vessel for start- 
ing above engine. 

1000-gallon Cylindrical Oil Tank. 

Two Sets Mather and Platt, Ltd., electricity-driven 
Pumps, 350 gallons per minute at 410ft. head. 

George Ellison Switchgear for above pump sets, 
300 amps. at 400 volts, 3-phase, 50 cycles 

All above lying at Carmarthen Road Pumping 
Station, Swansea. 

122 tons 15 cwt. Steel Tubes and Couplings, 28in. 
and 27in. nominal diameter 

Now lying at or near Bryngwyn Filtration Plant, 
Gwynfe Road, Llandilo. 

69 tons 4 cwt. Steel Tubes and Couplings, 26in., 
20in. and 16in. nominal diameter, together with 
sundry Special Pipes and Smaller Tubes, all lying at 
Townhill Reservoir, Swansea. 

Full details of Plant and Tubes, together with 
forms of Tender and conditions of sale, may be 
obtained by application to T. Price, Esq., M.1.C.E., 
M.L.W.E., Borough Water Engineer and Manager, 
The Guildhall, Swansea, to whom application must 
also be made for access to the storage sites. 

Tender forms must be forwarded to the under- 
signed in plain, sealed envelopes, bearing no mark or 
sign to identify the sender, so as to reach him not 
later than the 3rd March, 1959. 

The envelopes containing Tenders for plant shall 
be endorsed “‘ Tender for Surplus Plant.’ Tenders 
for pipes and couplings should be endorsed “* Tenders 
for Surplus Pipes.” 

The Corporation reserves the right to accept all or 
any part of any Tender, but does not bind itself to 
accept the highest or any Tender. 

T. B. BOWEN, 
Town Clerk. 


The Guildhall, 
Swansea, 


3ist January, 1959 E9841 





HYDRAULIC PRESSES 

$00-ton Cap. FIELDING & PLATT, 4-column 
downstroke, ram 12in. dia., 24in. stroke, Fraser 
OLS 30 Hydraulic Pumps, 3200 p.s.i working 
pressure 

200-ton FAWCETT PRESTON, 4-column Down- 
stroke, ram 20in. dia., stroke 24in., 26jin. between 
columns. 

190-ton SHAW 4-column UPSTROKE PLUNGER 
PRESS. main ram 19in. dia. by 17in. stroke, 
Downstroke plunger ram 8in. dia., 36in. between 
columns 

100-ton Cap. FIELDING 
Downstroke, ram 9in. dia., 
type OLS 30 Hydraulic 
working pressure. 


THO®* W. WARD LTD. 


SHEFFIELD 
“ Forward” 
E21S G 


& PLATT, 4-column 
stroke 4ft., Fraser 
Pump, 3200 p.s.i 


ALBION WORKS im be ae 
*Phone : 26311 "Grams 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary, 
cab control, 400/3/50 

40-t0on Goliath, by Babcock and Wilcox, 40ft. span, 
§-ton auxiliary ; cab control, 400/3/50. 

30-ton Adamson, 42ft. 3in. span, S-ton aux. ; 
in cases. 

20-ton Vaughan, 42ft 
six available. 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Inspection invited. Bargain 
prices. 


FRED WATKINS (ENGINEERING), 


LTD., COLEFORD, GLOS 
Tel.: Coleford 2271/2/3. 


new 


3in. span, 6-ton aux., 17ft. lift, 


E132 G 





FOR SALE 

26 10ft. Double-Sided Workshop BENCHES. 

2 Sft. Double-Sided Workshop BENCHES. 

1 Flowline Overhead Chain CONVEYOR 738ft 
long with carriers and Drive Unit. 

2 Flowline CONVEYORS with Drive Units, each 
84ft. long by 12in. wide with side tables. 

2 Flowline CONVEYORS with Drive Units, each 
78ft. long by 12in. wide with side tables 

1 Flowline Belt CONVEYOR 138ft. effective length 
by 30in. wide with drive unit and tension unit. 

390ft. approx. Roller CONVEYOR in lengths of 
8ft. and 10ft. by 18in. and I2in. wide. 


FERRANTI, LTD., 


Holiinwood, 
E9798 G 





TWO BROOM AND WADE FOUR- 
CYLINDER STATIONARY AIR COM- 
PRESSORS, cach 600 c.f.m., 100 Ib. workin 
pressure, 120 h.p. motors and starters for 400/3/5 
supply. £495 each, loaded to transport—for prompt 
disposal only.—BOX No. E9729, “ The Engineer.” G 


ENGINEER 


FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7A. and 6ft. in dia., 100/ 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i, 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to $00 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p 

MOBILE ROAD CRANES.—10-ton Lorain, lorry 
mounted, 30ft.-70ft. extendible jib; 10-ton 33 
R.B. track mounted, 40ft. jib , 84-ton Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2): 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20” diesel, 
pneumatics 

DERRICK CRANES.—10-ton Anderson Grice 
steam, 120ft. jib ; 7-ton Rushworth, hand, 30ft. 
jib; S-ton Wilson Electric, 70ft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib 

RAIL CRANES.—18-ton Brownhoist, steam, SOft 
jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
steam, 35ft. jib; S-ton Smith, SOft. jib (2); 
5-ton Cowans Sheldon, S0ft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942: Bagnall I4in. by 
22in., two oil fired, one coal; Peckett steam, 
Tin. by 12in., 1941; also 3 miles track, 24in. 
gauge Bogies, Turnouts, &c 

STEEL PIPING.—S0,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SOOOft. 8in. seamless ; 
1000ft., 12in. seamless ; ‘SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 21in. seamless flanged ; SOOft., 
24in. riveted : 1450ft. 27in. 0.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by 4in. ; 
Tangve 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15in. table ; Pels Punch and Shears. jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ;_ Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; 150-ton 
Rhodes Double Crank Power Press ; two 40kVA. 
Spot Welding Machines ; Wire Drawing Machine, 
3 die, up to Sin. copper ; SOkW Electric Furnace, 
1000 deg. Cent., chamber 54in. by 30in. by 21lin 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 


"Phone : Coleford 2271/2 £106 G 





HYDRAULIC PRESSES 

3000-ton PLATE FORMING AND BENDING 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. 6in. 
between columns. 

2000-ton HYDRAULIC FORGING PRESS, admits 
8ft. 6in. between columns. 

1000-ton HYDRAULIC FORGING PRESS by 
Wellman, admits 6ft. between columns 

LARGE STOCK OF HYDRAULIC PRESSES OF 
ALL TYPES. 


REED BROTHERS (ENGINEERING), 
REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, 
LONDON, S.E.18. 
Telephone : Woolwich 7611/6. E9761 G 


LTD., 





“BAND-IT” IS HERE 

The BAND-IT system of hose clamping 
reduces stocks of clips. 

One tool and a roll of Stainless Steel band 
and you can clamp any diameter hose. The 
finished BAND-IT clamp will hold the bursting 
pressure of any hose. 

BAND-IT is also used for repairing holes in 
steel pipes, fixing insulating materials on to 
pipes and vessels, fixing signs (no parking, &c.) 
on to posts. 

BAND-IT has been used for 10 years in the 
U.S.A. and Europe and can now be obtained 
in the British Isles from the sole licensees. 

G. E. Simm (Fngineering), Ltd., 
27, Broomgrove Road, 
Sheffield, 10. 
Telephone No. : 64436 


E9712 G 





ALL’ NEW AND UNUSED IN ORIGINAL 
PACKINGS. 


5,000 9 m/m. Steel Balls for Bearings 
4,000 jin. Steel Balls for Bearings. 
4,000 jin. Steel Balls for Bearings. 
12,000 gin. by 4in. by gin. Sintered Bronze Bushes. 
UNUSED, BUT STOCK RUSTY 
14,000 Sin. by gin. Hex. Round Bolts only. 
4,000 I4in. by ¥in. Iron Rivets 
Please submit offer to Britannic Works, Haslemere 
Ave., S.W.18. E9825 a 





ONE 20-TON COLES Diesel/Electric Rail 
Shunting Crane, 4ft. 84in. gauge. 30ft. lattice steel 
jib, complete with 40in. diameter magnet, almost 
new.—Full details and price from BOX No. E9839, 
“The Engineer.” re) 


Feb. 6, 1959 
FOR SALE 


VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 
CRANES 

NEALS 15-cwt. “G"” PETROL, 
_Pneumatics, J.A.P. petrol. £295. 

NEALS I-ton “D" MOBILE. 30ft. Swan-neck, 
Ruston engine, pneumatics. £750. 

JONES * Super 20” MOBILE, 24ft. jib, Lister diesel, 
solids. £400. 

JONES “Super 22” MOBILE, 16ft. Cantilever, 
Pneumatics. £950. 

VALES-REICH 3-ton 20/1300 Electrically-operated 
_TOWER. £2750. 

“NMS” 3-ton MOBILE, 30ft. lattice, 
Ruston engine, pneumatics. £2950. 

ANDERSON GRICE 3-ton Electric DERRICK, 
120ft. jib, S.L.1. £1600. 

JONES KL44 4-ton CRAWLER, 50ft. jib, Ruston 
engine. £1850. 

SMITH 5-ton Steam LOCOS, 4ft. 84in. gauge, 35ft 

_jibs. £850 each. 

COLES 6-ton Diesel/Electric MOBILE, 30ft. Canti- 

f lever, pneumatics. 

COLES S.88 6-ton MOBILE, 2ift. 9in. Cantilever, 
solids, Perkins engine. £225 

BUTTERS 7-ton 2-motor Electric DERRICK, 120ft. 
jib. £3800. 

MICHIGAN TMCT 16 74-ton LORRY MOUNTED, 
Crowd Shovel, Dragline and 30ft. jib, Buda diesel, 
Pneumatics. £3650. 

a GRICE 10-ton Steam DERRICK, 

20ft. jib. 

COLES 10-ton Fully MOBILE 

_engine, pneumatics. £5350. 

COLES 124-ton Fully MOBILE, 80ft. jib. £4950 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES’ 
FREE MONTHLY PLANT REGISTER 


15ft. channel, 


40ft. jib, Perkins 


Further details : 
14, LOWER GROSVENOR PLACE, 
LONDON, S.W.1. 


ViCtoria 7531, 3501, 


600 


ECONOMIC BOILERS 

TWO RUSTON & HORNSBY “THERMAX” 
(wet back) treble pass 10ft. 6in. diam. by 13ft. 6in. 
long excluding smokebox and flue outlet. Evap 
13,000 Ib. per hour, 200 p.s.i. 

TWO FOSTER YATES & THOM double-pass 
9ft. Yin. by ISft. 6in. by 20ft. 6in., Evap. 12,000 Ib 
per hour, 160 p.s.i 

TWO JOHN THOMPSON treble pass 9ft. 6in. by 
14ft. by 19ft., Evap. 9500 Ib. per hour, 120 p.s.i 
DAVEY PAXMAN double pass 8ft. by 14ft. by 
18ft., Evap. 7050 Ib. per hour, 100 p.s.i y 

THREE MARSHALL (GAINSBOROUGH) treble 
pass 8ft. by 9ft. 6in. by 12ft., Evap. 5000 Ib. per 
hour, 100 p.s.i. 

TWO HARTLEY & SUGDEN treble pass 7ft. 6in. 
a 6in. by 12ft. lin., Evap. 3420 lb. per hour, 

p.s.i. ’ 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel. : Shepherds Bush 2070 and 

STANNINGLEY, Nr. LEEDS 

Tel. : Pudsey 2241. 


FOR SALE 

74-ton Aabacas, Twin Girder, Cab-controlled Over- 
bead Electric Travelling Crane, 31ft. span, 20ft. 
lift, 400/3/50. New 1953. Recently overhauled. 

30 cwt. King, Pendant-controlled Ditto, 27ft. span, 
400/3/50. New 1955. 

600 h.p. Unused, Totally Enclosed, Oil Cooled 
Reduction Gear by Turbine Gears, Ltd., Ratio 
730/38 +7 r.p.m. 

F. BURRILL & CO., 
235a, CATHEDRAL ROAD, CARDIFF. 
Tel.: 26100. E9707 Gc 


8080, 9886 
E107 G 


Telephone : 
(15 lines). 





E202 G 








NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister " Hangars, 86ft. 6in. 
and 9Iift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.— Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel.: Bexleyheath 305). 
ElI3 G 
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Al ICTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 


FACTORIES 
PLANT anD MACHINERY 


20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
Ext. 17) 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


(Factory Department : 





Specialists 


in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 








FOR SALE | 








SCRIVEN Geared 7-Roll Plate Straightening 
Machine, capacity 5/l6in. thick, size of rollers 
74in. long by 64in. diameter, arranged motor drive 
400/3/50, rolls arranged 3 on top and 4 on bottom 
alternate fashion. Weight approx. 5 tons 

NEW BESCO 8ft. 4in. by 3/l6in., Type HK, All- 
Steel Undercrank, Open-End, Production Power 
Guillotine of steel construction, arranged motor 
drive, automatic hold-down, adjustable front and 
back gauges. 

SCHULER Power Geared, Open-Fronted, Inclinable, 
Cam-Action, Double-Action, Drawing Press with 
adjustable bed, spring-balanced blankholder, with 
automatic ejector and vertical adjustment, punch 
stroke Ilin., blankholder stroke 44in., bed 24jin. 
by 14}in. 

CRAIG and DONALD Model! 400/10, All-Steel, 
Motorised, Double-Geared Press Brake, of steel 
plate construction, pressure exerted 400 tons, form- 
ing capacity 10ft. by din., depth of gap 12in., width 
between side frames 82in., stroke 4in., maximum 
davlight, stroke down adjustment up, 18in., 
arranged motor drive 440/3/50, air-operated 
treadle clutch. Weight about 29 tons. 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft. wide 
by din. — steel ; diameter of rollers : top 9jin., 
bottom 7}in.; drop end bearing for removal of 
completed cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls, with 
multi-dise slipping clutches, motorised adjustment 

roller. 

D Type PBG. 4-Roll Motorised Plate 
Bending and Straightening Machine, three rollers 
set pyramid fashion for bending and additional 
fourth roller for flattening, arrangea motor drive 
440/3/50, capacity 4ft. by #in., length of rolls 
53jin. Weight approximately 90 cwt. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F, J. EDWARDS LTD., 


359-361, EUSTON gage 


Oo N, N.W 
Telephone : EUSion 468i -3771. 
LANSDOWNE ernaiea? 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 o 


THE 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO, 


Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Tel 
Monarch 


Telegr $ 
Sites, L [eaten 


JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


hone : 
22 (8 lines) 





56, 


VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 








GLENFIELD & KENNEDY 
NEW CAST IRON SLUICE VALVES 
FROM STOCK AT BARGAIN PRICES 
1 12in. bore Fig. A.2 at £30 each. 
4 12in. bore Fig. A.12 at £28 each. 
6 Bin. bore Fig. A.12 at £23 each. 
1 20in. bore Fig. A.2 at £75 each. 
3 18in. bore Fig. A.2 at £65 each. 
1 1Sin. bore Fig. A.2 at £50 each. 
This is only a small selection of our large and 
varied stocks. 


G. E. SIMM MACHINERY, LTD., 


27, a ay Road, Sheffield, 10 


: 64436 (5 lines). £9799 G 
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AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


B. L. JUDSON, F.R.I.C.S., F.A.1. 

8. BEDDARD, A.!.MECH.E., F.A.L.P.A. 
M. 8. CHEAVIN, F.A.1. 

G. &, GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W 


Telephone : HYDE PARK 8844/5/6 (3 lines) 
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AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY ~ 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 


Telephone : ROYAL 4861 











By Order of the 


GOVERNMENT S 


asbestos and C.1 
plumbers merchants stores ; 
weighing machines ; 
hand tools, etc 


etc 


SALE BY 


transoms, stringers, button and plain, etc. 
Avon, Warwickshire. 
2. Overhead continuous link conveyor 1700 
Located at R.O.F., Glascoed, Usk, Monm 
3. GOODSON electric cable cuttin 
date coils up to 40in. diameter o 


rs to be submitted by 27th February, 


olborn, London, W.C. 





: ee 


SALES BY AUCTION 
Main Location Auctioneers 
February 10-11 Miscellaneous stores, M.O.S. Storage Depot, RUSSELL, BALDWIN 
including large quan- Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
tity vehicle tyres, etc. L), 20, King Street, 
Hereford. 
(Tel. : 4366.) 
February 18-19 Miscellaneous stores, NorthernCommandOrd- BARTLE & SONS 
including nance Sub-Depot, Bar- (Dept. L), 50-52. Mer- 
low, Nr. Selby, Yorkshire. rion Street, Leeds. 
(Tel.: 2.0898.) 
Nissen and Romney hutting parts; steel unit huts; large quantities of 
textiles and clothing ; tool kits ; batteries ; cable; tyres ; electrical, wire- 
less and signal equipment ; surveying instruments ; furniture ; aluminium 


sheeting ; 


camping equipment ; 


February 20 Miscellaneous stores, Returned Stores Group, FENN WRIGHT & CO. 
including tool kits, Reed Hall, Colchester, (Dept L) 146, High 
greatcoats, etc Essex. Street, Colchester, Essex. 

(Tel. : 3171.) 

February 24-26 Machine tools, plant M.O.S. Storage Depot, J. H. NORRIS & SON 
and miscellaneous Byley, Nr. Middlewich, (Dept. L), 9%, Albert 
stores. Cheshire, (Sale at New Square, Manchester. 2. 

Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 
March 3-5 Machine Tools and M.O.S. Storage Depot, FULLER, HORSEY, 
miscellaneous stores. Royal Arsenal, Woolwich, SONS & CASSEL (Dept. 
S.E.18. L), 10, Lioyd’s Avenue, 
London, E.C.3 
(Tel. : Royal 4861.) 

March 9-10 Miscellaneous stores, M.O.S. Storage Depot, WALKER, WALTON & 
including large quan- Ruddington, Notts. HANSON (Dept. L), 
tity of vehicle tyres, Byard Lane, Bridlesmith 


1. Approximately 6500 tons miscellaneous BAILEY bridging components, including panels, 


machine with BARNABY measuring unit to accommo- 
Idin. maximum diameter cable, and to measure in inches 
up to 100 yards. Complete with high-speed grinding unit cut-off, 10ft. high gantry and 
4- -—- Depry electric hoist. Located in Bedfordshire 


Ten 
APPLICATIONS (a) for catalogues for the auction sales should be made only to the Auctioneers 
shown above (price of catalogues Is.—P.O. only). 
(b) for Tender Forms, stating which tender is required, should be made to the 
Ministry of Supply, Directorate of Disposals, First Avenue House, High 


Minister of Supply 


URPLUS STORES 


builders and 
portable runways ; 
hand cranes; kitchen utensils ; 


decauville railway equipment ; 
M.T. vehicle assemblies ; 


Gate, Nottingham 
(Tel. : 54272.) 


TENDER 


Located at Long Marston, near Stratford-on- 


feet long. Capacity 5 by 112 Ibs. per minute. 
outhshire. 


1959. 


E118 3 

















FOR SALE 











OLDFIELD AND SCHOFIELD 331N. 
SWING HEAVY-DUTY BORING AND 
FACING LATHE 
Swing over bed 33in., hexagon turret, A.G.H., 
spindle bore 43in., screwcutting from Q.C.G. 

Built 1954. 15 h.p. motor, 400/3/50. 
H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4. 
Tel.: 63-7398. E105 o 





NINE-LAMP, SINGLE-SIDED VICTORY 
COPIER.—4Sin. continuous photo printing 
machine, 200/250 Volt A.C. Numerous spare 
parts available. Good condition. £120 or near 


offer. 

SINGLE-SIDED TWIN ARC LAMP MASONS 
Continuous Plan Printer. Good condition. Very 
little used. £75 or near offer.—The Wallis Pian 
Copying Co., Ltd., 22/23, Sadler Gate, Derby. 
(Tel.: rby 44918.) £2285 G6 





FOR SALE 


FOR SALE, HEAVY STEEL OVERHEAD 
TRAVELLING CRANE GANTRY, capable 
of carrying two 130-ton overhead travellers ; 
182ft. long, height to crane rails 30ft., box section 
longitudinal girders 3ft. deep, 16 stanchions of 
lattice box construction. Total weight 150 tons. 
With or without two 130-ton Electric Hydraulic 
Overhead Travelling Cranes, 37ft. span. 











REED BROTHERS (ENGINEERING), LTD. 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.1 
Telephone : Woolwich 7611/6 
E9821 ao 





FOR SALE.—6 tons capacity, All-Electric Radial 
Ly mag Cableway by J. M. Henderson. Span 

220 feet, head mast height 120 feet, tail mast height 
13 feet, with electric travel over arc of 70 deg., 
operating depth 250 feet.-Available after September, 
1959, from The Croft Granite, Brick and Concrete 
Co., Ltd., Croft. Nr. Leicester. Fi44aG 
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EVERY PICTURE TELLS 


WwW 


A NICKEL STORY 


Hygienically gleaming, long-life stainless 
steels for pots and pans and kitchen sinks 
make a happy domestic chapter in the nickel 
story. Yet such easy-to-clean corrosion- 
resisting nickel alloy steels are of even greater 
importance in industry. Aided by Mond 
experience, there are almost certainly 
problems that nickel could solve for you. Mond 


have the resources for research and development 





: s and supply technical publications for guidance 
/- » oe @aaeeee; § in the choice and use of modern materials. 


| ct SR TNOD 


Enough Nickel for all needs— 


Plan ahead with ILE KICK EK. 


UN THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, S.W.I 


TGA GN23A 





electric 


NECO electric motors, from 4 H.P. 
to § H.P., provide the finest range 
of srnall-output power equipment, 
running at speeds of 700 r.p.m. and 
upwards. All types, enclosures and 
voltages, with foot or flange mount- 
ings, are supplied to your own 
specification. 





for all industrial purposes 


ELECTRICAL CO. LTD. - NORTH STREET * LONDON SWe - MACaulay 3211/4, 
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REY IRON CASTINGS. 


ve 8 
2s 


; WHITE IRON 
AND NON - FERROUS 


For all Engineering trades 

* To B.S.S. or customer’s own 
specifications. 

% Floor moulded up to 5 tons. 


% Machined to your drawings 
if required. 





&: ' ; . 
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The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY MILL. STAFFORDSHIRE °- Te/: BRIERLEY MILL 7254 
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ROOF TRUSSES OR COMPLETE STEEL FRAMEWORK 
FOR ALL TYPES OF INDUSTRIAL BUILDINGS Supplied Erected & Sheeted 
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THE NORTHARC ORGANISATION LTD 


260 LANGHAM ROAD - LONDON - N.15 


PARK 375 7548 


BIRKETT 


oalety Valves 


FOR SUPERIOR PERFORMANCES 


Pop type Safety Valves conforming to BSS 1123 











Prompt Blow-off 


Snap Reseating 
Sizes 4’ to 4” 


Screwed or Flanged 


High Discharge Capacity 


Pressures up to 3,200 Ibs. per square inch 


Open or Side Outlet Types 
Air-under-water Tested 


Fitted as standard by many of the leading 
Air Compressor makers. 


QUEEN STREET WORKS 
HECKMONDWIKE YORKSHIRE 
Telephone: Heckmondwike 1241-2-3 
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scores again 


When it comes to producing wirecloth—‘United”’ take 
some beating. Long experience of industry’s 
wirecloth requirements in all its various aspects 

[. 400 mesh enables “United” to give a service which 
is second to none. 
Normal meshes in standard metals are available from 
stock and wirecloth can be woven to your 


own specification from 1 to 400 mesh. 


THE UNITED WIRE WORKS LTD 


GRANTON . EDINBURGH SCOTLAND 


Telegrams & Cables: SCOTIA - EDINBURGH - TELEX Telephone: GRANTON 83245 (8 lines) 
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A NEW ROTARY SCREW COMPRESSOR 


The Atlas Copco T WIN-=-A 
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Fitting the female rotor in a Twin-Air compressor 





~ 


An Atlas Copco ‘Twin-Air’ compressor (8,100 c.f.m.) 


NO METALLIC CONTACT BETWEEN COMPRESSION COMPONENTS- 


at the Grangesberg mine, central Sweden 


TESTED TWO YEARS IN ARCTIC CIRCLE 





this means v0 wear... long intervals dDetween overhauls... minimum 
maintenance. 


HIGH EFFICIENCY—cuts power waste—and operating costs. 


At Kiruna, in the Arctic Circle area of Northern Sweden, 
where the world’s largest underground iron mine is being 
: : developed, Atlas Copco rotary screw compressors have 
SPACE SAVING-—simple, compact design effects marked reduction in 


installation costs. years. 


NOW A TWIN-AIR PORTABLE! 


Atlas Copco introduces the world’s first PORTABLE Rotary 


SMOOTH AIR FLOW—NoO surging or pumping characteristics. 
OIL-FREE AIR OR GAS—no lubricant is present in the compression 
chamber. 

LESS SENSITIVE TO IMPURE AIR—because compression components 


Screw Compressors! These portable machines embody 
all the know-how gained from two years operating ex- 
perience with Twin-Air Stationary Compressors. The 


; first models in this new range are machines of 370 c.f.m. 
are not !n metallic contact. 






! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| been running under full operating conditions for two 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

: and 620 c.f.m. Both 100°, air-cooled, diesel-powered 
| 


units. 


SMtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


For details of the new Atlas Copco Rotary Screw Compressors, contact your local company or agent or write to Atlas Copco AB. 
Stockholm 1, Sweden, or Atlas Copco (Great Britain) Limited, Beresford Avenue. Wembley, Middlesex - 


THt ENGINEER Feb. 6, 1959 


Youur 


scores again 


When it comes to producing wirecloth—‘United”’ take 
some beating. Long experience of industry’s 
wirecloth requirements in all its various aspects 

§ an 400 mesh enables “United” to give a service which 
is second to none. 
Normal meshes in standard metals are available from 
stock and wirecloth can be woven to your 


own specification from 1 to 400 mesh. 


THE UNITED WIRE WORKS LTD 


GRANTON , EDINBURGH ° SCOTLAND 


Telegrams & Cables: SCOTIA - EDINBURGH - TELEX Telephone: GRANTON 83245 (8 lines) 
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A NEW ROTARY SCREW COMPRESSOR 


The Atlas Copco T WHIINI 
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Fitting the female rotor ina Twin-Air compre 


NO METALLIC CONTACT BETWEEN COMPRESSION COMPONENTS- 


this means no wear... long intervals detween overhauls... minimum 
maintenance. 

HIGH EFFICIENCY—cuts power waste—and operating costs. 

SPACE SAVING-—simple, compact design effects marked reduction in 
installation costs. 

SMOOTH AIR FLOW-—N0 surging or pumping characteristics. 
OIL-FREE AIR OR GAS—no lubricant is present in the compression 
chamber. 

LESS SENSITIVE TO IMPURE AIR—because compression components 


are not in metallic contact. 
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An Atlas Copco ‘Twin-Air’ compressor (8,100 c.f.m.) 
at the Grangesberg mine, central Sweden 


TESTED TWO YEARS IN ARCTIC CIRCLE 


At Kiruna, in the Arctic Circle area of Northern Sweden, 
where the world’s largest underground iron mine is being 
developed, Atlas Copco rotary screw compressors have 
been running under full operating conditions for two 
vears. 
NOW A TWIN-AIR PORTABLE! 

Atlas Copco introduces the world’s first PORTABLE Rotary 
Screw Compressors! These portable machines embody 
all the know-how gained from two years operating ex- 
perience with Twin-Air Stationary Compressors. The 
first models in this new range are machines of 370 ¢.f.m. 
and 620 c.f.m. Both 100°, air-cooled, diesel-powered 


units. 


SMtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


For details of the new Atlas Copco Rotary Screw Compressors, contact vour local company or agent or write to Atlas Copco AB 
Stockholm 1, Sweden, or Atlas Copco (Great Britain) Limited, Beresford Avenue. Wembley, Middlesex - 
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